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(57) Abstract 

lH-Imidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R 1 is hydrogen, hydroxyl, alkyl, 
cycloalkyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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m mm 

fcfcWttato&HMJEB^ (TNF) -W >*-u4*>- 1 (I L - 1) 
rt£«i (#|J;L&\ ^Jfat4«:ife, H£^JM$ftifii, ft&ttifii/N£M'J^t?) , @B 

x-jxmmmo, tnfx«il-i^^ v-bj >^^mm(D^m^±m 

^ © i£ ilM T § & © T* tb & o 
( Journal of Medicinal Chemistry) , lit, 871 ( 1 9 6 8$) CI - (2 

-txiji/yx^) - ih-^s^v [4, 5-c] mm^eo 

- 1 2 3 4 8 8mztfc*7 4 frXftK&HtZib&tot UT 1 1 H 

-4 S£V [4, 5-c] *y'J>-4-7^> : imiquimod , 4 \ * 

* K ) tK A>^'J-iWffi3 4 4 7 9^(ft§fSS 1 9 0 1 0 9^)£fc* • 
tft*»^ffl«**-r*fl5-&«Ji:bT 1 - (2-^i^7^xfjl/) - 1 H- 
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***V [4, 5-c] *J 'J >Wffl7fi£tiX^&i*, *^i:i^i*lH- 

Its SukS©^ Kfefc-f >^-7iD> (IFN) ^TNF, IL-lf 

— 7ip> • Ult-f- (Journal of Interferon Research) , 1 4#, 8 11(1 
9 9 430 T*»*>ft-C^*J&^ cne>fi£*tt«il»i^<fflS-rSftfflT*S)STN 
F^IL-1 ©jt£Pi^ffl T S 1 H - 4 S V £ U v >g&£fl^> lH-f 

$gBJ3©^ 

*%w<Dmm&> tnf^il-iw^ ><Dii4tninfcffl*^ffl 
i l - 1 ©s^Pis^ffl *mir %mmtz 1 h — f ^ *v e u 5; urn u 

IP*>> *5BD^{i*©-»s (I) 



(^^ r l i±y^mm^, i{®fcL<tt»{i©EMS£WLT*>cfc^ 

'fcbiciSJf^, 7;i/*;H£, AD^>g?; zKKS, lli&U<t;i2i!©fi&S£ 




N R 2 (I) 
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U R 3 tfi»t^'Jy;l>itl^ R 1 ^R 2 ©'i>&< tb-JjliykM 




T'Tf^ftaitfl&lH-'f ;^;t'Jy>m Xtt^©i&tfil{&£tt£° 
Mt, #«Bjj©fg=©$#K«fcftfcJU HulE-flfist (I) SV (ID 

life* gyoftj&fr&tiu MgB-flSiS (I) st>* (ID -e*£*iafls-&ttixtt* 
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»jflitiH4^3«y^, &MgBftSM;S [gB&3gM^;S (tHxtf. 
&££j|g$$) , h'-y^, £$6fflffi 

£e>£9j<z>8jaa»£fcJu ±iBSi&©soi©fc&©B5!3--j&5$ (i) (ii) 

(i) &z>* (ii) ^^^nafti^jxiiiia^tfiF^sns-foigw^Kxti 
tz. lasa-iaa (i) rv (in X'w2tiz{tG®?.&mm!?m£.ft®$tiz* 

(IL-l) S4fflS»J* J *«B^t:«tDa^$tiSo 

wt> ^BjofiiB-^ (i) st>* (ii) (Dit^iz'D^xmwmizmmt 
huhb-^^; (ii) mfe-ass; (i) -e^^naft^ 

ti^k r 3 tLx®fe<DW&M:Z%^xt>£^ttfe<D&m^mm&mm : &z%{s 

X^ZZ.t*ftWL£LX^Zo tio^, **W©«Ht±H512-lifi^; (II) Xrp 

$tiz>ib'&mzm%.£tiz>zk\zte<, r 3 1 bxw%k&*£ lx b k^mm-a 

Buie-^it (DM (II) icfc^Tx R R 2 &t>*R 4 T-^£ti37;i/*;b 
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^V7fJH, sec-^;i/«, tert-73-)l&, n-^>^;uS, -f V* 

2-fiu^-^s, 4 -try $s>=;i>J£, t^v- 
'/u;i>*, 4 - ^ ^ V u l -t7v''JM, 3-t^^'j;ua, 4-e 

5-t7V"'J)H, 3 

vf-Tv";^*, 5->fvWJ^S, l, 2, 3 - > utv-;i/- l — f 

1, 2, 3- h VT^-)V-4--<)m, 1, 2, 3- 1> UTV*-;i/-5 

1,2, 4- h i;rv-;b- l — f;uat, 1,2, 4-h'J7v-^ 
-3-^;i/*, 1,2, 4-MJ7v"-;i/-5-^M, i-^h^vu;bS, 

5-rh7*;'J;i/S, 1, 2, 5-f7^7V'-^-3-^M, 1 — f > K U 
;;S, n -7n \Z)IT US.'fvro tVl/T ^S.y^o/D t^T ^S, 

i/^D/WUS, y^7D^>WUl, v 

^W^i, y'i^7^S, 7iij;s, t'j^7^;l, 4-fJ 
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! _^.;^s, -\^-9-t h*o- 1 H-7-t? K>- 1 ^MJ-fc'F 

BfllB-aSA (I) (H) fc*^Ts A«T**£ftS|5iaXtt1*&£*:L"C 
>H, v7D3|-7^>I!t, y^^yx>§, ^^-7^>If, 77>^, £ 

ij^>S, K^vfll, tn-iH, ^t-v-jhi, rwy 

V7f;i/i, sec-7"^;i/S, tert-7*^;i/^, n-'O^l/*, 'fV^yf/H, * 
7*h^>S, ^V7b+vS, sec-7"|^>S, tert-7 h 3^>S, n-^Vf-^* 

df-yg, v^>f-;w*^*>S, ^.3i-^>f-;u**^S, n-^*^;i/**'>*^ 

2-TS?VV=.)\'&, 2-TM3-i?=.fr&, 3-7* 

-t?^v-;us, 1-tTD ^ y^iH, 2-tp u 

-e^y s;;i/£, 4-fc^y l-t^y^s, 2 

^-yt kd- 1 H-7-tff>- 1 — f ^*-yt kp- iH-7t't>- 
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2 --out, Kp- 1 H-7«K>- 3 -<<;i/S, ^-tf-t h'P- 1 H 

^itth'o-lH-1, t:> — 2 -<Ol/«, 

H-l, 4 -->'7-t?£>- 5 -<< ^*1J-fc Ko- 1 H- 1 , 4-v7-b*f 

-f-tf^ufcU-ji/afi, 3-f-«;b*u=;bat, 4-f-«;i/*u^;i^, 3 

vWiJ^ii/S, 3-^ Vf7V U 1, 2, 3-hUT^U 

^>-4-f;i/*, 1, 2, 4- h U7^'J^>-3-f 1, 2, 5-*- 
7i?rVU>-3-^;i/at<f**W&^ »*L^*fcLTIis Wit lis 3-K 

-f V7* h^-2/*;i/4?— sec-7" h3r*>#;i/tf-^, tert- 



SiitTlis 0'Jx.li\ ^-**;w^-f trjif-x-h)]/**^ 



WO 00/09506 



PCT/JP99/04381 



>*;i/*-;i/ft, n-7*D^>^;i/*-;i/S, n-7£ yzfrft—frSMifi&tf £*i 



*«Wffl«ifB-»i5; (i) do cis^-c* festtfea^^^t r « 



w&&v>®®.Rv&m*mzmfez n? , 2fs^±©mmft#£ 



JP^, ^^^©^o^>J^T-. 7K^Ss ^Wl'ft, n-7Dt 
;i/ft, ^fV7D^H, n-T^l/ft, -fV/f;H, sec-y^l/ft, tert-^^ 
ft, n-^>^;i/ft, >fV^>f^S, ^^^^ft, n-^+yM^OTJl/^ 

;i/ft> hU7^o^f;i/S. 7ir;H, -^7^;i/«, ku^SWJ- 

;uft, ^ l^>ft, ^h^>ft, n-7 , o*>>>S, ^V7d^S, 

i'ft, -fV/h^ryl, sec-:7h^>ft, tert-7 h ^>ft^©7;H3 7 

n-7a\Z)V7l /ft, ^vro^^S, y^D7D^7^1, ^>y*n 

7"W^1, y^D^>f;i/?;;l, i/^ p^fwur ^ /ft, 

7^ /ft, ^W;;S, 7xij;s, K'j i^ur 5 '0^;i/7^/ 

7*5/ft, 7tfJl/7^S, h L) 7)V*V7*.?)\/7 x /ft, 

b FUii/7^1, h U 7x-;Mf^7 5. yif©IiS^iit*ct^7^ 

y-fe^;i/S, rwjr-jiM, n-7?-u;i/ft, -fv/fj;!/ 
ft, ;^U;i/ft, ^fVA'i/iJM, bM*b-f;i/ft, 7;WD7tfM, } J7)V 

;i/ft, h'J7DD7tfJHi©7M7^l/4 / 



8 



WO 00/09506 



PCT/JP99/04381 



n-y^y*^-^, ^V7f^y*i^-^S, sec-7* h *S/*;i/#— ;V 

;wn*^;i/S, ^vrDtj^^^vS, n-7*3\M/*;w^E-f -fv7 

*fSW©iiyB3-)&5£ (I) St>* (II) T-Tf^tiaft^fcJu BffflfcjSbT 

!ifll / < iilgg^ft t ff £ L -5 S H tc * - J: * > Xtt£f£ t fc Jg *» e> 



*%na©BuiB-»5S; (i) rv (in t^^nsft^ois »*t<iiii 



gggg, g|g, Sll, 7 7?«, 7x>$£, <>i«7&, 
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nn^i, %m, A^>7,)v^>^, x^>x;i/*>gg, '<>-t?>;*;i>*>8?, 

r7'J>i, =-o3->m, h U 7;i/tfP»&, &AM«®#ftB 

*^Bfl©fjfB-^ (I) £tf (II) T*^£*i3ft£tJtk ^^^^t^. 

&%W<DmE,-f&£, (I) (II) T^ti&^tJXii^OiM&s KJS£ 

(1) 4-^dd-i - [2 - (4-t^u ^;i/) - 1 H->f 5.2V [4, 
5-c] 

(2) 4, 8-^BD-l- [2- xf-;i/] - 1 H-^ IV 

[4, 5-c] *y u > 

(3) 4-^DD-8-/fil/-l - [2- (4-t^U>';i/) x^;i/] - 1 H- 
>f [4, 5-c]^'J> 

( 4 ) 4 _/ 7 pp_ 8 _/ hdrv- 1 - [2- (4-^^U^;P) xfM ~ 1 H 
— f 5 2V [4, 5-c] ^7 'J > 

(5) 4-/7DP- 2-7x-;i/- 1 - [2- (4-f^U^;i/) x^;i/] -1H 

[4, 5-c] *>"J> 

(6) 4, 8-i/^DD-2-7x-jl/- 1- [2- (4-f^>J^;i/) xfjl/] 

-lH-^f^V [4, 5 - c ] * J 'J y 

(7) 4-^DD-8-/f;H2-7x-;i/-l - [2- (4-e^'jy;!/) x 

-ih-^^V [4, 5-c]*yy> 

10 



4 



WO 00/09506 



PCT/JP99/04381 



(8) 4-^dd-8-^^>-2-7j-^-1- [2- 
xfiH -lH-f^'V* [4, 5-c] ^y'J> 

(9) 4-^dd-1- [2- (4 - S^lO x^;b] - 2-h'J7;i/*n^ 

fji/-iH-^^'v [4, 5-c]*7U> 

(10) 4, 8-^np-l - [2 - (4-t:^'J^;i/) x^l/] - 2-h'J7;i/ 

^p^^-iH-^f^v [4, 5-c] 

(11) 4 DP- 8 1- [2- (4-f^U^;i/) xf-;i/] - 2 - h 
'j7;WD/fil/-lH-^^'V [4, 5-c] 3VD> 

(12) 4 -7pp- 8-* - 1 - [2- (4 -fc^'J -2- 

h <;7;1/*pp<^;1/- 1H-^7*V [4, 5-c] ^'J> 

(13) 4-7op-2- (4-^fJb7i^) -1- [2- (4-f^'J 
xfM -1H-^^V [4, 5-c]*/'J> 

(14) 4-7 PO- 2- (4-^ h^7i-il/) - 1- [2 - 

x^;i/] -iH--r ^tv [4, 5-c]*y;> 

(15) 4-7pp-2- (4-7WP7x-;i/) - 1- [2- (4-K^USW) 
xf;i/] - lH->f 5 7V [4, 5-c]^r7'J> 

(16) 4-7PP-1- [2- (4-f^U^;i/) x^;t/] - 2- (4-hV7;b 
^p^^7i^) -1H-^7*V* [4, 5-c] *7V> 

(17) 4-7 np- 2- (2-7U;i/) - l- [2- (4-b^Uv;iO x^;i/] 

- 5 7V [4, 5-c] 3V'J> 

(18) 4-7pp - 1- [2- (4-^'Jy;i/) x?-;i/] -2 - ( 2 -^x-;u) 

- lH-'f 5 7V [4, 5-c] *J U> 

(19) 4 -7 pp- 2- (2--r 5 7V;;u) - i - [2- (4-t:^u^;i/) x 

- 1H--T 5 7V [4, 5-c]*7U> 

(20) 4-7pp-1- [2- (4 xf;v] - 2- (2-f7V'U 
- 1 H->f 5 7V [4, 5-c]*7'J> 

(2D4-7PP-2- (5-/^-2-fxr;v) -1- [2- (4-f^U 
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x^;H -iH->f [4, 5-c] *y u> 

(22) 4 -7 DO- 1- [2- (4-h'^U^;i/) xf;i/] - 2- (2-tD'JJl/) 

-ih-^7V[4, 5-c]*yu> 

(23) 4-^^;i/-2-7x-;i/- 1- [2- x^;u] -1H 
-4 ^7*V [4, 5-c] *7 U> 

(24) 2- (4-7M07i^l/) -4-^^;i/-l- [2- (4-f^'J^^) 

xf;v] - ih-^tv [4, 5-c]^;'J> 

(25) 4-^^;u- 1- [2- (4-f^U^;i/) - 2- (4-bV7;i/ 
*D^JV7i-il/) -1H-^^V [4, 5-c] ^y'J> 

(26) 2- (2-7'J;i/) - 4 1- [2- (4-f^'Jv;u) xf;i/] 
- 1 H--f ^7*V [4, 5-c] *7 U> 

(27) 4 -**\>1/- 1- [2- (4-K^U^;U) - 2- (2-f-x~;i/) 
-lH-f^v" [4, 5-c]*7D> 

(28) 2- (2->f ^t*v*u;u) -4-^;u- 1 - [2- (4-t^'J$W x 

- 1 H-'f ^ V S J [ 4 , 5-c]Jp7'J> 

(29) 4 l - [2- (4-tr^u^;i/) x^;i,] -2- (2-f-T^u 

- 1 H — 5. 7*V* [4, 5-c] *7 <J> 

(30) 4-/^1/- 2- (3 2 -f-x-;i/) -1- [2- (4-bWJ 

xf;i/] - lH-'f [4, 5-c] *7 V> 

(31) 4-^^;!/- 2- (5-^^;U-2-f-x-;u) -1- [2- (4-b'^U 

x^;i/] - 1H-^ \W [4, 5-c] U > 

(32) 4 1 - [2- x^;i/] -2 - (2-fn'J^) 
- lH--f [4, 5-c] *7 U> 

(33) 4 2- (l-/^-2-fDij;b) -1- [2- (4-f^U 

x^;i/] - 1 H -- f ^ 7" V [ 4 , 5-c]*;U> 

(34) 4-7oo-6, 7,8, 9 -t 1 h 7 t K d - 2 - 7 x =-)l- 1 - C 2 - ( 4 
-t^ijyjb) x^;i/] - lH-'f <7'V* [4, 5-c]^;'J> 

12 



WO 00/09506 PCT/JP99/04381 

(35) 4 -7DP- 6, 7 -yh h*D- 2 -7x~;u- 1 - [2- (4-b'^U^ 
;b) x*-;i/] -lE-JKW [5, 4-d] ^>7p^>7 [b] fc.''jv> 

(36) 4-7PP-2-7xx;i/- 1 - [2- ( 4 - W) SW) x?-;i/| - 1H 
-4 ^7*V* [5, 4-d] fi; [3, 2-b] t!U^> 

(37) 4-^do-2-7i-J1/- 1 - [2- (3-f^U^;i/) :x.^;i/] - 1 H 
-JX¥ S J [4, 5-c] 3^7 U> 

(38) 4-7oo-l- [2- (2-^;i/*U-;b) x^;H -2-7x-;i/-l 

H-^f 5.7V [4, 5-c] *7 L>> 

(39) 4-7DO- 2 -7x-;i/- 1 - [2- (l-£^7^-;iO x^;i/] -1 

H—f [4, 5 -c] ^7 U > 

(40) 4, 6, 7, 8, 9-^>77DD-2-xh=^>^;i/-l- [2- (4 

-lH-f^V [4, 5-c] *7'J> 
(4D4-7PP-6, 7, 8, 9-Th7tFD-2-bh , n^>^fJl/-l- 
[2- x^jl/] -1H-^^V [5, 4-d] y^O'x 

7° 7 [b] Wi/y 

(42)4-7PP-2- (3-^^;i/-2-f-^-;b) -1- [2- (4-f^'J 

x^;i/] -lH-f^V [4, 5-c] *7 >;> 

*|gP^©liijIB-M (I) Xfi (ID -e^^ti^Sf^^c 1 H->f ^tVK'J^ 
fl^? Dg£3iT3d ttfX'^Zft, if.mm^(Dm^l5 

*^P^C^©mi©^^^LT{i, '#P^¥3- 2 0 6 0 7 8^X(i^ 
-,h*o> (Tetrahedron) , 5 It, 5813M(1995^) Cg|^<*ftT^3 
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(X) 



U R 1 ' ttR'fcEJft* (fcrtfU R 3 , mMAStti 

ftfcPHft*l*a-fo ) 

ep*k iiic*^ttt, -tea; (in) -e^^tbSfl;^!i*WK^BaK^©# 

£TXtt##£T* »«»*»*««»«©=• hnftfflftffl^Tx 0°Cfr£> 2 0 0°C 
©®-rSjt&-r5^fct:«tl5. Hfta (IV) ©fls£fcSf93£fc* s Tt*. 
ig2C*5Wtt, -ttS (IV) ©fc£to*i8S&tt5lMbSL 0fl*tt. 

Ml/:n>^©&*I©#4TXJ±##£Tfc:, 0 6 Cfr£> 2 0 0°C©IHIT*JE(&-f 

s (v) (Dit&mzn zztv-zzzo 

it3C*Wtts (VI) TSjt£ft*r*>i:-Jftat(V) (Dib&ynZs 

■cfijte-r*^at:«tt)N -ass (vn) ©ft^iscfctftiSo 

XS4iIJ3^Ttt, -IRS (VII) ©-fb£&£iiiSfcil7ci£* Witt. 5 

14 
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□ S£il7uLT\ -IKS (VIII) ©fti^*f§SCi:*s-r-#So 

lg5£;l3VvCfcJu -Jftit; (VIII) <D4b-£i®£s (XI) , (XII) X 

tt (XIII) 

R r C (OR) , (XI) 
R 1 ' COX (XII) 
(R l 'CO) 2 0 (XIII) 
Rttiga^^^^SSSts Xlinny>I^^iL, R' JiR'hloI 

(i#??STi3. o°o£ 2 o o°c<Dm-c&.fo?zz fctcttK (ix) 

XS5(3<tt)?)^^h UT\ Ig6tI*WC-tt5$ (VIII) OflS^fcx ft© 
-jKa (XIV) 

R CHO (XIV) 

T-^tiSfc&lfcl^ 2, 3-^^00-5, 6-y^>7y-l, 4-^>V> 
y >©#ST> T-t h- h >J;i/, 1, 4-i^^-9->, rh7th*D77>^© 
Sg&'K 0°C^P>^oa«iSK©HTS/i6-r%c:i:tJ;t). HftS (IX) ©<b 

I*I5XttX*|6l;:ttfc>a£&£LT\ X^7 ic4oV>TfjHB-K (VIII) 
©ft^«J:*©HftS (XV) 

15 
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R''COOH 



(XV) 



2 0 0°COBB'CSi&"rsci:t:«tDx -USS (X) ©tt£«f#?>- fc#T*^ 

(X) fcii^TR s *«*IU6**"r»^ xgBfcfclvCJMMbl- 
SdHcitK HftS (IX) (Dfc&Qi*ftZ>Z.£1fi-C£Zo 

^jS»JlS©l$&-f-£ (CH 2 ) m a£$g£Lftv^J^£7;i/*>'>r;i/S£ 

&&©#£TXli##£~Ffc. 0°Cft»e> 2 0 0°C©IS|-e£J&£fTl^ MMglc 

l6i;T»ifet:J;DJ8i«»rsc:2:t«t>). R •#«*S : FTf»S-»* (IX) © 
*^B^b^©^2©^S-C-{±, -iRiC (VIII) ©<bi§rt)£v HJ*x7> 

x*>, 1, 4 f t>7tFD77>, N , N-^f^A7 

^ Kxtth;i/i>«©*»4>, o°c*>e>}^©ii»s©P^'esii&r?.c:i:{c«t 

►K -usss (XVI) 



(3;4\ R 3 , R 6 , matMfcttBuij£fcl5l&»£^1'o ) 
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ft*fi^sg*«5fcfc«©*Mg-f* (ch 2 ) n&tmGLtz^mmm?*. 

ifcgfcijfcfcT* «i*t:«fcOJBi«a-rSii:t:J:0^ (XVII) 



CH 3 




(XVI 1) 



K, ii3>>*^i- h 'J ji3>>^^* ') $I*&<D8Lft,M%ft^Xs a#2© 

77>, 1, A-i?**Vy, 1, T-feh> 
Xtt*, &S^fcfcc:*ie>©«£iS&*T% 0 8 Cfrfci8&©SffiS&©ia"?Efcr 

£^BJ^b£tl©lfM©&J$&T-yu R 1 (I) 

S^rS-iitiO, R 2 #7jcS8ST" & £ (I) ©to£«0£8 

17 



WO 00/09506 PCT/JP99/04381 

#&BJ^b&^©lg 5 ©£$&-£(£> R 'tfiHSJfW'T'R ' #R r T- ifc £ 
(I) (Dit&Ws XliR 2 ^zkSiJtTR 1 #R ''tfeJ-K ( I ) ©fb£tl£b 

ij H7 A, yyfci- V U »7A, 7yflsUf"7A, JUb*U»7A, M:7"hD7A, 

rf77x-Jl/*7*-7A, ^fb^i^^ h U 7*f;^X*ri)AXtt 1 
8-77>7>-6 ^®ffili3&i&M&©#£TXIi##£T t^s 0 °Cfr &&©>! 

^mit^mom 6 <D&f&m~c&. (i) 4\ R'^RMgr* (ch 2 ) 

^X(±^ffiM^ ; &fflV^feigM3i7cS^&^^c ^ t^), HR5S ( I ) 4>> R 3 

3 (ch 2 ) ^c^L&^s^is^^fljiftai^nfciafii^s^isttmM-e** 

x^;i/, iKb/^l^, 1, 2-y^DDx^>, 1, 4-$?**tf>, 

— fl,, x*7— n-7n;VHK N , N-i/^f^^7? h*, xh^t 

18 
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h'J7;i/*DftK, **>;*;i/*>8?, p- wi/x>;*;i/*>&, # 

g, SH^tfs LTH\ tfflitfcfs * r U £ A4>* U * A3f©T;i/* 

amiaTcSjtitts >^v^ix%m, v*--***, ^-)w>xmm 

fiTts £Sfr£ig&©£fc&J£©l9-^ »f>2 0 0 kg/cm 2 ©E^T'tf 9 

•>A^©«*©#ftTx N, N-y^m^A7^ I«XI±h;n>f©il© 
#4TXtt*#4Tt% 0*C*»6 2 0 0°C©lig-eafc-rsz:i:t:«fc!K R 2 #g 
Hl^Ltiii^i^^ri'S-efti-lRS (I) ©<t£tl£t#3- 

5 o 

fcftfc^ N, N-^f;i/*M7^ KXii WWx>3¥©$g&©#£TXB:## 
STI^ O^frfc 2 0 0^©F^Kf&-fS *K R 2 #T^y^T'&3- 

^ (i) ©fls^^fiaciii^T^So 

$IPJ^b&$i©ff§ 9 ©£$&-£&, R 2 tfit^J^T" (I) ©lb£ 

tl^s Kit) U< li2fi©g&S££ LTfei^T'S >g&*{fcXliB&S**§L 
T&^If&r^ >Wfth&t, J^^*'J->A, 7k*ft^ 

o/w-;m©T;m-;i/3Sx igfl^?-i/>, 1, 2-s**nnx*>, N, N 

19 



WO 00/09506 PCT/JP99/04381 

>^©?g&©#£T&£^f±##£Tx 0°CA^ 2 0 0°C©P^-emEX{±iPE^ 
ftTT!£*&-rSiii:t:«tt)s -JSiS (I) «K R 2 # lffl* L < & 2{@©§j3l» 

ttx*). %h?tiR *ftTi v g-e & a -tea (I) enb&ao&n zztftT: 

cF <5> o 

x>o#STXI4MT{:, ^v^AJ^iit, ^-;i/V>XSC3ll3F©£BftM£ 

mEE*»?> 2 0 0 kg/cm 2 ©K^T-ff -5 d i:*«T*#So X. ttftffl^fcW 
{^HJfo&x ;u, x^y-ju^T^n-;^ JHb**-i/>, 1, 2 

-i;£ppx*>, 1, 4 rf7tFD77>, h;i/x>, N, 

$IPM:£tJ©f§ 1 l©^r^T-lis (I) "tu R 3 # x^b >S>tf* 

p-b;i/x>x;i/*>K, gm^©^£ffli^T. »|xf^, Jfift*^ 

U>, 1, 4-i/**y>, rF7trD77>, x#y-;b, n- 

20 
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7*p;V-;i/, N , N- y^Mi^7; K^©}§^X&- tl6©a7k?g$© 
#£TX&##£Tt::, 0°Cfr<i> 2 0 O-CMT-M;*^ - ^ s 

(I) <K R 3 ^^^y^^g^i:tT^t-^tS^^^m^^atrfe5jb^ 

mt. (xviii) 

R 7 -0-NH 2 (XVIII) 
(aSrtu R 7 (i7KM^X{iT;i/^;i/*^^-r 0 ) 

N, N-y^fM;i/A7^H, 1, 4 -i> r h^t F'D77>Xli 

5$ ( I) 4\ R 3 #t Kn*w = 5. ^S^m^Si: UT 

9 

*$6flJfls£»©81 3©^r£T-i±s R 2 tfffiJRJ^^-efe*— (D ©<b 

WETn £ ^©ii«£iaft©P^-C^AkiS7C-r 5:i:t<t!), R 2 

#**JSi^fcSHR5S (I) ^D^iSuiitfT^So 

^mmt^mcom 1 4 ©^td&at-eau ( 1 ) <k r 3 #Bf&-f a ( c h ,) 

21 
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hM>, £'Jv>>, XrD^>-tf> N 1, 2-^^DDX^>, 1, 4-$** 

T-f-— h , f^^r^hU^A, 7^;HVfty7t-h, lH-f7 
*^B^b^©^l 5 0^E!cST-(±, -J&iUl)*. R 3 #$Mg-f3 (CH Z ) 

m l t ^ t & ^ gfR fi^ ± t r ;u fi^ > S> 5 III 1 1 T Wf 3 
fiS*n^fl?mfim-efc-Mb^i^ ^ o o^z;i/Jr;i/3z:(±^ n Dj&ig'O^ 

MSChti^ -i&iS (I) 4>, R 3 ftm$?% (CH 2 ) L&l^ 

T*^£ti£fb£t)tes -gfl&ftHb^T'fe tf'Jx.ii. Journal of Medicinal 
Chemistry, 1 8#, 7 2 61( 1 9 7 5^) ; E), 3 3#, 1 8 8 0M (19 9 
04f) ; [HI , 4 0#, 1 7 7 91 ( 1 9 9 7^) , mffimt&fflm 9 7/2 0 8 
2 0^, 3-o >y/miMI2 2 3 1 2 4^( 1 9 8 7*f-) ag£g^£tlT£ 

22 
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zomtbxmmztizmm-i&ft (i) x& (ii) x^nhmmt^ 1 h- 

3«pk fcs^tt&waj, i^HM^pj, vmmm, &am, harm, 
wi^i^ 1 iMi^j (attjflasB*, ^ 

-BaiiLT, JSaft4T0. l~ 1 0 0 0 iggj|, #^PS4t0. 0 1-5 
0 0 mggft£ 1 B 1 mX&WLM^ftttX&^t&ZtftT-ZZo fcofcfc. *© 

R^mizftmsut^wnm. tiu&<D&tiL*wm. mm <d mix. 



mm • 



te£ti3&©T"(±&<^ 
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fas a*©H&f§tt*ft*ix&©£i*£^ToPh: 7x-;i/, h:^/^, Boc : 
tert-:7*h**>:fr;i/tf-;i,, Ac : 7-fe^;i/, Ms : ;* * >7>;i/*-;i/, Ts :p-h;i/x 

Me : Et : xf^, n-Bu : n-7*^;i/ 0 

N- h ^71-/^^-4-^^9 y>*M>iif^ 
ii&T, ^V-^3f >ixf;i/7 6. 5 gRXJF h 'J x^;bT ^ > 8 1 . 5 ml 
©i£fc^b>7 5 0 ml- mmtmt h U 7:t-;M*> l 4 9 g£ 3li]{C^{t 

£14 7. 5~148. S-CO^feyUXA^^fffco 
7C*#*ffc C 27 H 29 N0 2 

SUft C, 81.17 ; H, 7.32; N, 3.51 

III C, 81.19 ; H, 7.22 ; N, 3.44 

0 0 ml^®rt4 , t,N- h U 7 ix;Mf;i/ - 4 -f^'J y>A^>8xf-;i/ 
112 gOfttTkv 1 h^bKD77>400 ml j^^fST U gi&T* 4 B#IHH8# 
Lfco £JfciS£$lfc:*ftTs rh7th'D77>U 0 h 'J ^ATKjg 

fo%wffiLTn$titzm&m#**# s-K'cVi.ftL'c. 8 4. 2 g©ie^i 

tg*#*t« C 25 H 27 N 0 

24 



WO 00/09506 



PCT/JP99/04381 



111 C, 83.99 ; H, 7.61 ; N, 3.92 
m%km C, 83.79 ; H.7.74; N, 3.94 

##0J3 

NMR7^ h;b (5 (CDCl 3 )ppm : 1.26(lH,brs),1.36(ZH,brs), 1.45-1. 58(4H,i) 
,1.67(2H,d,J=12Hz),3.05(2H,brs),3.74(2H,t,J=6Hz) > 7.14(3H,t,J=7.5Hz),7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
I RX^ h;i/ v(liq.)cnf' : 3416 
h;i/m/z : 371(M + ) 

##0<J 4 

(N— h >j7i-;Mf;i'-4-t:^ | J^i/) 

hijif;V7^>36. 2 ml ©ttx h7b h'P77>4 2 0 nl J^b 
^^>x;b*-;H8. 3 ml £$TLT. gST*5. 5«fffla#tfco S*6S^ 

ti(C7K^itix.-c^xf-;i/x-^;i/T"^ 1 L t5tfeo »tU**7Ki:«a*Pftffi*"cii** 
fr«K* L . « £ e 5fe b T & £ ft fcMt: -T V 7-n A J -ft t * * J -ft com 

1 3 4°C©fHffe7*'J XAfc B H ^ifeo 

C 26 H 29 N0 3 S 

Sllfi C, 71.69 ; H, 6.71 ; N, 3.22 

WfflM. C, 71.68 ; H, 6.47 ; N, 3.19 

25 
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1 1 1. 5-1 14°C 
7G*#*rtt C 27 H 31 N0 3 S 

SUfii C, 72.13 ; H, 6.95 ; N, 3.12 

C, 72.03 ; H, 7.12; N, 3.14 

,*#>X;i/*>^ (N— h ij7i-;M^-4-t / ^ l J^l') A3-)\s6 0. 
0 glkUTi'ihj' h 'J ■) A 1 7 . 9g©M7kN, N-->7f ^A7U'3 0 
0 ml 7 0°CT* 1 7B#P f 3Mf#bfco £jfctt^i8ftftat*U 3®r&£itSab 

»«t*e*Lfco WfeiifcH*^ x*y-;i/£:n-^*^> 

M^ff^Ht^ 14^10 3. 5~10 5. 5°C©&fe*£H£f#fco 

TC&fl-lfrtt C z5 H 26 N 4 
SHiii C, 78.50 ; H, 6.85; N, 14.65 
gtttt C, 78.45 ; H, 6.74; N, 14.82 

##0»J7 

2- (2-T^h*x^;V) - l -t:^ , j^>*;i/^>i?tert-> r f-;i/ 

26 



WO 00/09506 PCT/JP99/04381 

2-(2-t h'D^^xfjl/)- 1 -K^iJ ^>*;U^>^tert-7^;i/4 6. 
7 gM>* h U xf;V7 5. > 3 1 . 3 ml (DMfor h7t Fo77>3 0 0 il 
iZJkft-Fi&fctfyZJlX-Jll 5. 8 ml £^TLT.^ST"2l$Pe§lf#bfco 

£j&iR&4fe t * ft init -c J? x^;i/x-y tB L fc o ai * i: flSfn&E* 

4. 4 g®*R&£££ftfc. »c,nfc«gSt7S;fls^hU">A2'2. 9 

gXtfN 1 N-^*^;i/*;i>A7* H2 2 0 ml £JQ;LT7 0°CT- 4 B#PbW# Ufco 

»mbfc.fliaj*ft*i:«afDft*s*-cjB«i5fc»aiK*u »MEfte*L-c, 43. 

NMR7^ h;i/ tf(DMS0-d 6 )ppm : 1. 20-1. 32(lH,m),1.40(9H,s), 1.48-1. 58(5H 
,m),1.60-1.68(lH,m),1.88-1.96(lH,m),2.71-2.78(lH,m),3.28(2H,t,J=6.5Hz),3 

.80-3.86(lH,m),4.19-4.25(lH,m) 
IR^^fJl' v(liq. Jem" 1 : 2104,1692 

4 -t'^'J > • — JfiKlg • -7jclat)2 5 . Og, ^DDr-feh-hU;H 
1. 5 ml M^-fV7Dt'Jl/xW^>5 7. 0 ml (Dr h7k Fo77> 2 
5 0 ml»i$r&£ 1 0tfR8»»ELfc.£l6&***ftit*U «i*fc:fia*n&&zk* 
^- h U , 7A7KM^Aqx.T^ lixf;i/i:^ (10 : 1) ©igiflreMittl 
btzo }|lim«ftK7KU JS«6ftS*LT»fe<SSft»fco »Kxf-;i/fcn-^7* 

LT 15.7 gC&SfeSggftftfco 
NMR*^* h;i/ (5(CDCl 3 )ppm : 2.53(4H,t,J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 

,s) 

I R^^ h)l v(KBr)cm-' : 2232,1714 
T**^ h;i/m/z : 138(M*) 
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4- (tert-7 h^v*;i/**-;ur^ 7 ) - 1 -fc^V S>>7-te b- h »J;i/ 

* 

: * * J -)V 
: 1 4 7-1 4 8°C 

7gJ*#«HI C , 2 H 21 N 3 0 2 

Slrafl C, 60.23 ; H, 8.84; N, 17.56 
111 C, 60.08 ; H, 8.63 ; N, 17.55 

##0>J 1 0 

/^>*;b*>^ (N— h iJ7i^M^V-4-^U 0. 
4g, 3^b*'J->A3. 5 0 gWvTWb^ HJ->A2 0. 3 g©feX^^ 

h* 4 0 0 ml 9 0°CT- Sm^mftLtzo £J&S£t>£* 

£ iD ;L T Six ^ ;i/T- ffl iB L o & ffl« £ 7k £: IS» AtttaT! Jll **8MMtt* L x 
-JKDMWLt^m^LX. M&l 3 8~ 1 3 9°C©*ftfe3|gg£ftfco 

TU^^I/HiS C 26 H 26 N 2 

Ssfett C, 85.21 ; H, 7.15 ; N, 7.64 
Wftte C, 85.35 ; H, 7.26; N, 7.62 

#%091 OO^tt^T, ##M1 1~1 3CD{b£&£&fco 
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133 ixA « *5 ea /t* i* / 


11 




&fe*£S(MeOH-Et 2 0) 

mp.1 58.5-1 60.5°C 

TcfUttflrfit C 27 H 2a N 2 
Slifil C, 85.22; H, 7.42; N, 7.36 
HS$fit C, 85.21; H, 7.52; N, 7.34 


12 


BocN.^k^CN 


«Sfe^'jXAtt^(iso-Pr 2 0-n-Heptane) 

mp,48-49°C 

Ttmftn C 12 H 20 N 2 O 2 
Slilfii C, 64.26; H. 8.99; N. 12.49 
SUSHI C, 64.01; H, 9.24; N, 12.35 


13 


He 


&Sfe*SH(iso-Pr 2 0) 

mp,89-90°C 

TC^^fiffil C M H ($ N 2 0 3 
WtmM C, 58.39; H, 8.02; N. 12.38 
HUMS C, 58.31; H, 8.01; N, 12.37 



■%m i 4 

N- h U 7 f ^- 4 - 'J >S» 

N- h ij7i=^^-4-lf^UJ?>7t h-h U;U2 1. 2g, 10% 
tKKAj^* h U «t7 AtK&M 1 2 7 ml J -)l 3 1 2 ml SiSffi* V 4 

K*igifc£Sn*-cpH4 , ~5fc:i3gu «fiHbfclSftft»*u zK£**^-^ 

5>SISSUTx Ml 9 7-2 0 9°C (#8?) ©JsetfWgfc&fco 
7C*^*f« C 26 H 27 N0 2 
aittt C, 81.01 ; H, 7.06 ; N, 3.63 
C, 80.85 ; H, 7.17 ; N, 3.70 



■asm 1 5 

N - h ij 7 xz;M f - 4 - ! J y >S^xf ;i/ 
N- h 'j7i-iMfJl/-4-t^'J v>M2 3 . 6 g, 



*'J9A16 



29 



♦ 



WO 00/09506 PCT/JP99/04381 

9 g&tf^fbx^;i/5 . 0 ml ©^JcN, N-^f;i/^A7? h* 2 3 0 ml 8§ 

«rtBLfc*SSS«WlU tKT-^LT2 0. 6 gOlfe^l^ff:. * 
J:rF7k KD7^>c7)}g$fr£>fi^LT, Ml 6 5- 1 6 G"C(DM&&& 

TcSt^ffi C 28 H 31 N0 2 

mmm c, 81.32 ; h, 7.56; n, 3.39 

C, 8I.O8 ; H, 7.69; N, 3.43 

1 6 

4 -**V- 1 -f^U ^>7-fe h- h U;H 0. Og, rn^-U^U 
2 2 . 6 gSt>*«7kp-h;i/^>^;i/*>^0. 6 2g©h;ix>10 0 ml it 

3) £&ffii§J£i: tf:7J^tA7A?D7 h^77^-tiKlt> 12. 8 
g©»fef^^fffc 0 

NMR7^ h;v (5(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IR7^7h;i/ v(liq.)cm"' : 2230,1094 
V*7^7 hJH/z : 182(M + ) 

mm 1 7 

5 0 ml llitt:,4-7-; M^-N- h ij7i^M^t^'Jy>4 7. 
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7 gcDSftzkT 1 h7th'n77> 2 5 0 ml m&ZffiT U MT* 4 B$g3{ft& Ufco 
ttsaiBStt: 4 8.1 gCDJffifefcttSflfc. 

NMRX^ h;u d(CDCl 3 )ppm : 1. 14(lH,brs),1.36(2H,brs),1.48(2H,qd,J=5, 
2.5Hz),1.68(2H,d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(ZH,brs),7.14(3H,t,J=7.5 
Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
IRX^thJl v(liq.)cm ' : 3056,3028 
MfrMm^XZ^? h;i/ : C 25 H 28 N 2 
m/z : 3 5 6 . 2 2 5 2 
lit m/z : 3 5 6 . 2 2 5 0 

1 8 

4- (2-7;yxfjb) -N-h'j7iz;M^^'Jy> 
tK^Ts zR^bU7 t -'7AT;i/^-'7A2 1 . 7 gOURzk^ h 7 fc. FP77>3 
0 0 ml !K®?fttt» ftftiSt 2 8.1 gnmfrr- h7t b'P77> 1 0 0 ml 
*SrFUT3 Ofl-RBflMSLfco &V*T*#Tx N- h U 7zr;Wf;i/-4 -£ 
^•U S/>T-te hr. h »J;i/7 0. 0 gOSSTKr- F7t Fn77>3 0 0 ml ?&ifc&85 

MtK U • LT 7 1 . 4 g©*ife*fcftf»fc. 

NMR7^^ h;i/ £(CDCl 3 )ppm : 1.18(lH,brs),1.35(2H,brs),1.40(2H,q,J=7.5 
Hz),1.48(2H,qd,J=11.5,3Hz),1.63(2H ) d ) J=11.5Hz),2.67(2H,t,J=7.5Hz) ) 3.05(2 
H ) brs),7.14(3H,t,J=7.5Hz) ) 7.24(6H,t,J=7.5Hz),7.47(6H,brs) 
IRX^h^ v(liq.)cm~' : 3060,3032 
MfrMffe-?ZX^>7 : C 26 H 30 N 2 
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Siraft m/z : 3 7 0 . 2 4 0 9 
III i/z : 3 70. 24 0 0 

#%#J1 8 0^MoT, ###J1 9®lbilr#J£f#fco 
1 9 

NMR7^ h;u (HDMSO-dJppmiO. 95-1. 05(lH,m),l. 19-1. 35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H J t,J=7.5Hz),7.38(6H,d,J=7.5Hz) 
IRX^l>;i/ y(liq.)cm-' : 2972,2920 

###|J 2. 0 

2- (2 -75 - l -e^u ^>*;b**>^tert-^;i/ 

2- (2-7^Kxf;i/) - 1 -b^'J Vy-hfr-ftyW. tert-7^;i/4 3 . 0 
gSl>*5%^^^'i'AJ^^2 . 1 5 g<D*$ J-)\>2 1 5 ml SUtSt^ 9 
^F^MTK^bbfco £fS&M$£at£U M^iS^bT 3 7.2 g£>M£r£ 

NMR7^^ <5(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m), 1.38(9H,s),l. 45-1. 58(4H 
J m),1.72-1.82(lH,m),2.34-2.47(2H,m),2.65-2.76(lH > m),3.18(2H J t ) J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 

h;i/ y(liq.)cm"' : 2976,2936,1692 

#%0>J2 1 

1- (2-7^x^1/) -4, 4-x^b>v;*-^>b^>J^> 

4, 4-xfl/>i'^>>-l-^ijy>7-t^h l J;H2. 7g&tf? 

32 
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*--.y>r;b 1 . 3 ml RU2 %7>^-T* V ;—)Vf&m 1 13 ml ©K»ifc£ 

: *$j-)\,= 1 0 : 1) 10. 1 g©8S£W 

NMR^^ Y)l 5(DMS0-d6)ppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 
2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 
I RZ^P Wl/ v(liq.)cm"' : 2956,2884,1094 



#%{?|J2 1©#&£*£oT. #%#J2 2~2 5©{b£t)£f#fco 



1 ^^j* I 

i Jim s 






22 


BocN,. ^\ 

NH 2 


NMR X^<^h;U6(DMSO-d 6 )ppm:1.02-1.12 

(1 H,m).1 .1 6-1 .50(1 4H.m).1 .53-1 .60(1 H,m),1 . 

70-1 .77(1 H,m),2.56(2H,t. J=7.5Hz).2.75-2.83 

(1H.m),3.65-3.78(2H,m) 

IRX^HU V(liq.) cm-':2980,2936,1692 


23 


NH 2 


NMR X^>7HU6(DMSO-d 6 )ppm:1.40(9H,s 
),1.55-2.00(2H,m).2.50-2.65(1H,m),2.75-2.9 
0(1 H,m).2.90-3.50(4H.m),3.60-3.90(3H.m) 
IRX^MUvOiq.) cm':1700 


24 


BocHNv^^ 


NMR X^h;U5(CDCI 3 )ppm:1.15(2H,brs). 
1 .45(9H,s),1 .85-2.00(2H,m).2.00-2.20(2H,m) 
,2.30-2.50(2H,m).2.60-2.95(4H.m).3.40-3.60 
(2H,m).4.46(1H.brs) 
lRX^WH/(liq.) cm , :3332,1692 


25 


Boc 


NMR X^<7K;U5(DMSO-d 6 )ppm:1.39(9H.s 
),1.58-1.66(1H.m).1.68-1.90(5H.m),2.47(2H.t 
,J=7.5Hz),3.1 3-3.22(2H,m),3.68-3.76(1 H,m) 
IR***hJU v(liq.) cm- , :2972.2876.1696 
IbJfcsfcJt [ffV°: "54.3° (c=0.1, DMSO)| 
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#%0|J 2 6 



5, 7-^DP-6--hDfxy [3, 2-b] f'J^> 
4, 5-^hFo-7-tFD^>-6--hDfx; [3, 2-b] f 'J y 
>-5-^>2 4. 8gSm»'J>8 7 mlOS^t)^ 6 0°C-?:2 4B3 

F^»t£o 5o&?££Mu ffl£*mfc**i'>t*9 (io : n © 

Htigft^^U>i:^^>'-^ (10:1) ©?g?ST-^m t tz 0 ^rtfe^W 

n-^*V> (1:3) Zmitife&tLfzi/Vti'ffrti^^Zu V h^77-f-t 
iiLt, 10. 6 g©$*f&^H£f#£o n-^^r-9->*^S^U-r, gfej£9 
6 ~ 9 7 °CO^fe^S*#fco 

NMR*^* h;u £(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
IRX^hJl/ v(KBr)cm-' : 1540,1368 
YXX^ h;i/m/z : 248,250, 252(M\9:6:1) 

##$J2 6©^atfot, #%$I2 7-3 2(D{b&y)*fttzo 




N 



CI 



NMR X^M/5(CDCI 3 )ppm:7.87(1H, 
dd.J=9,2.5Hz).8.06(1H,d,J=9Hz),8.24(1 
H,d,J=2.5Hz) 



28 



Me 




CI 



N 



CI 



NMR X^^h;U5(DMSO-d 6 )ppm:2.62( 
3H.s),7.78(1H,dd,J=9,2Hz),7.96(1H,d,J= 
2Hz),8.05(1H.d.J=9Hz) 



29 



MeO 




CI 



N 



CI 



NMR 7.^^h;U5(CDCI 3 )ppm:4.01(3H, 
s),7.42(1 H,d. J=2.5Hz),7.55(1 H,dd, J=9,2. 
5Hz),7.99(1H,d.J=9Hz) 
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30 


0 

N 


CI 

N CI 


ftfe*SH(iso-PrOH) 

mp,182-183°C 

TimMlT m C 8 H 3 CI 2 N 3 0 2 
Strait C, 39.37; H. 1.24; N, 17.22 
H&iiC, 39.37; H, 1.02; N, 17.25 


31 


0 


N CI 


&*lfe4S#H(n-Hexane) 
mp, 64-64. 5°C 

Ttmfttt m c 9 h 8 ci 2 n 2 o 2 

WM feC, 43.75; H. 3.26; N, 11.34 
HSIfilC. 43.77; H, 3.02; N, 11.44 


32 


0 


6c 


aKftfefcfcflfa-Hexane) 

mp,94.5-95.5°C 

TtWifttiife. C 8 H 6 CI 2 N 2 0 2 
SlmfilC. 41.23; H, 2.59; N, 12.02 
HSfcfiC. 41.12; H. 2.64; N, 12.01 



3 3 

2_^ DD -3--hp-4 - [2- (N-hU7x-Jl//f;i/-4-tXiJ 

2, 4-^^DD-3- - hD^y U >2 2 . 6 gWh iJif;i/7 5> 1 3. 
0ml©N, N-v?^f;i/*;i/A7^ K 6 0 ml Jgiftt. fctfflfctfTx 4- (2- 
7=yx^) -N- h U7i-;Mf^t:^'J^>2 3. 0g®N, N-i?^ 
f;i/*;i/A7 5 K4 0 ml iSISIITU 1 B# PhW* L £ o RJ&iB^ftfc 

»ttxf-;i/&rjs7icftiDis #rfflLfcigg£fiBiu sixf;n: f ;i^i-r 

;u-C'Ji^»LT, 2 6. 9 g©Mfe B B^lfeo N, N-^^W^I/A7^ 
Kfc#&x?jl/0««*»e>ff!&gL-*\ Hk£2 2 3. 5-2 3 1°C ©IS 

nMftmU C 35 H 3 3C1N 4 0 2 
aiiffi C, 72.84 ; H, 5.76 ; N , 9.71 
III C, 72.64 ; H.5.80; N, 9.82 

#%0i]3 3®^C|SoT, #%$]3 4-6 0tfMb-£t)£f#feo 

35 



WO 00/09506 



PCT/JP99/04381 



R 3 — (CH2) m ^ 




1 

m 


B 


R 3 


m 




34 


CI 




2 


flfe&&(CH 2 CI 2 -iso-Pr 2 C-) 
mp.1 96.5-1 99.5°C(#j&) 
TtmftVr fit C 35 H 32 CI 2 N 4 0 2 
3SHil C, 68.74; H. 5.27; N, 9.16 
H&fit C. 68.47; H, 5.31; N, 9.18 


35 


H 




1 


ftfe3£H(MeOH-THF) 
mp,214.5-225°C(#fl|) 
TtmftVim C 34 H 3 ,CIN 4 0 2 
SUSfit C, 72.52; H. 5.55; N, 9.95 
H@? fit C. 72.54; H, 5.62; N, 9.82 


36 


H 




3 


Stfel£JI(MeOH-iso-Pr 2 0) 

mp,176.5-183°C(#fi?) 

Ttmfttir fit C 36 H 35 CIN 4 0 2 
Sliii C, 73.1 4; H. 5.97; N. 9.48 
S&fiS C, 73.33; H, 6.04; N, 9.36 


37 


H 




2 


ISfe*S&(MeOH) 
mp.1 28.5-1 29.5°C 
jtmftVi fit C 23 H 25 CIN 4 0 2 
Sit fit C, 65.01; H, 5.93; N, 
13.19 

USUI C, 64.96; H, 6.03; N, 
13.27 


38 


H 


Ox 


0 


Stfe*SH.(AcOEt) 
mp,199-202°C(#») 
Ttmftm fig C 19 H 23 CIN 4 0 4 
Iltl C. 56.09; H, 5.70; N, 
13.77 

H^® C. 56.04; H. 5.69; N, 
I 13-77 | 
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BocN 




W N 



m 


B 


W 




39 


CI 


CH 


ftfe*£^.(MeOH) 

mp,1 89.5-1 90.5°C 

3cm?TOTll C 21 H 26 CI 2 N 4 0 4 
SlSfil C, 53.74; H. 5.58; N, 11.94 
HSIM C, 53.61; H, 5.55; N, 11.67 


40 


Me 


UH 


H^fe*S B B B (MeOH) 
mp,185-186°C 

7C*7JWlll 0 22 H 29 OIN 4 U 4 

SaUt C, 58.86; H, 6.51; N, 12.48 
HSMi C, 58.72; H, 6.60; N. 12.39 


41 


MeO 


CH 


HHfefSIKMeOH) 

mp,1 83.5-1 84.5°C 

7C^##T<S C 22 H 2S CIN 4 0 5 
Slrali C 56.83; H, 6.29; N, 12.05 
Hg*fit C. 56.90; H, 6.34; N, 12.05 


42 


H 


N 


Hfe&iH.(AcOEt-Et 2 0) 

mp,1 57.5-1 61°C 

TtMfttii fit C 20 H 26 CIN s O 4 
Strait C, 55.11; H, 6.01; N. 16.07 
USUI C, 55.18; H, 6.10; N. 15.86 
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1 

m 


R 2 


R 3 




43 


CI 


BocN"^! 


Hfe^^(AcOEt-iso-Pr 2 0) 

mp.133-134°C 

itmfttir fit C 2) H 27 CIN 4 0 4 
Slifil C. 57.99; H. 6.26; N, 12.88 
H&fit C. 57.99; H. 6.34; N. 12.85 


44 


Me 




ftfe$S&(EtOH) 

mp.138-138.5°C 

7C^i##rl£ C 22 H 30 N 4 O 4 
SUfil C. 63.75; H. 7.30; N. 13.52 
USSfil C. 63.70; H. 7.49; N, 13.44 


45 


CI 


i 


Stfe$tttll(AcOEt-n-Heptane) 

mp.l 48.5-1 49°C 

TcHtttffifii C 2 ,H 27 CIN 4 0 4 
SUfil C. 57.99; H, 6.26; N. 12.88 
HSIfil C. 58.04; H, 6.27; N. 12.87 


46 


CI 




Hfei^S(iso-Pr 2 0) 

mp,121-122.5°C 

TtmftVxfe C 21 H 27 CIN 4 0 4 
Strafi! C. 57.99; H. 6.26; N. 12.88 
H&fit C. 58.04; H. 6.32; N. 12.82 


47 


CI 




Hfe?'JXA#JI(MeOH-iso-Pr 2 0) 

mp,155-157°C 
Tclflttflrfii C 20 H 26 CIN 5 O 4 

SUA! C, 55.11; H. 6.01; N, 16.07 
I H&fil C. 54.92; H, 5.89; N. 1 6.00 
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## 1 
m 


R 


n3 
K 


to tit r s &k s 35 62 ^ 


48 


CI 




ftfe3Sla(MeOH) 

mp.1 76.5-1 77.5°C 

7E*&*rfit C 20 H 25 CIN 4 O s 
Slilfit C, 54.98; H, 5.77; N, 12.82 
n&fe C 54.85; H, 5.76; N, 12.86 


49 ! 


CI 


BocHN Vs ^\^ 


Hfe£t#Iii(AcOEt-iso-Pr 2 0) 

mp.1 50-1 50.5°C 

Tcfftttflrfit C 21 H 28 CIN 5 0 4 
lit C. 56.06; H. 6.27; N, 15.57 
H&fii C. 55.92; H, 6.19; N, 15.59 


50 


Me 




Hfe*SII(AcOEt) 

m P> 151-151.5°C 

TCfSttftfrfit C 22 H 3l N 5 0 4 
Strafil C, 61.52; H, 7.27; N, 16.31 
H&fii C, 61.33; H, 7.14; N, 16.29 


51 


CI 




ftfeft£t#ll(AcOEt-iso-Pr 2 0) 
mp.1 1 9.5-1 23°C 

TC^^^Tfil C 18 H 2I CIN 4 0 4 -1/4H 2 0 
Seifil C, 54.41; H, 5.45; N, 14.10 
Hgfcfit C, 54.60; H, 5.45; N, 14.19 



R 3 -(CH 2)( - NH 

^ I N0 2 



N CI 





R 3 


m 




52 




2 


(AcOEt-n-Heptane) 

mp,121-123°C 

5cm»#f fit C 16 H 19 CIN 4 0 3 
SISfil C, 54.78; H, 5.46; N, 15.97 
HSfcfit C. 54.70; H, 5.51; N, 15.93 
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53 


o 


2 


Hfe$SH(MeOH) 

mp,123-124°C 

5c*##T<i C 15 H, 7 CIN 4 0 3 
SUfil C 53.50; H, 5.09; N, 16.64 
Hffcfil C. 53.44; H, 4.94; N, 16.60 


54 




3 


m*gfeSS&(MeOH) 

mp.163-164°C 

TC^^-^ffil C l6 H 19 CIN 4 0 3 
SUfil C, 54.78; H, 5.46; N. 15.97 
HS&fi C, 54.79; H, 5.36; N, 15.95 


55 




2 


HiSfeSSIMMeOH) 

mp.145-146°C 

7uHt##rfil C t6 H, 9 CIN 4 0 2 
Sfafil C, 57.40; H, 5.72; N, 16.73 
Hifcfil C. 57.23; H, 5.75; N. 16.74 


56 




2 


ftfe*SHi(iso-Pr 2 0) 

mp.1 02.5-1 03°C 

TtfSlttflrfi C 1S H„CIN 4 0 2 
WtmtiM. C, 56.16; H, 5.34; N, 17.47 
Hgifit C. 56.14; H. 5.37; N. 17.41 







tttt(?ifSB8«) 


57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

7UiH##Hi C 20 H 25 C!N 4 O 4 
Sttfit C, 57.07; H. 5.99; N. 13.31 
HSifit C. 57.04; H, 5.92; N, 13.26 

it Ifctlt Jt [ a V° : "97.3° (c=0. 1 . DMSO) 


58 


BocN^N 

oic 


2fcHfe*£ll(MeOH) 

mp,135-135.5°C 

TtmftVxfe C 2I H 31 CIN 4 0 4 

JUnfil C, 57.46; H. 7.12; N, 12.76 
HSMil C, 57.33; H, 7.15; N, 12.74 
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59 


BocN > 

ctX' 


NMR T^hH/ 5 (DMSO-d 6 )ppm:0.98(2H 

q J=12 5Hz) 1 20-1. 30(1 H,m),1. 41 (9H.s),1. 

59(2H,d,J=12.5Hz),2.04(2H,quin,J=8Hz).2. 

60-2.72(4H,m),2.79(2H,t,J=8Hz).2.93(2H,t, 

J=8Hz),3.21 (2H,q.J=6.5Hz),3.89(2H,d,J=1 2 

.5Hz),6.52(1H,t,J=6.5Hz) 

IR T^hJU J/(liq.) cm H :1688,1526,136 

6 


60 


N CI 


Jtfe*SH(iso-PrOH) 

mp.1 48.5-1 50°C 

5c^^«f fit C l9 H„CIN 4 0 4 S 

MmM C. 51.75; H, 5.71; N, 12.71 
H&fit C, 51.64; H. 5.80; N, 12.69 



#%#|J 6 1 

3-7^ y-2-^DO-4- [2- (N-h'J7iz;Mf;V-4-^U 

Jfifc=.y^;b 6. 5 6 gSt>*^^^ -;i/2 2. 3nil©rb7hFP 

77>100il «*(3tR^Tx &M<t**Mi- h U-i7A2 . 0 9 g£^flnUfc 
2-^DD-3--ho-4- [2- (N- h U 7i-JMfJl/-4 -f^ 
Ui;;i/) if;i/7 5 /] 3VJ>3 1 . 9 g©^ h7th'O77>3 0 0 ilSi 

ib^. ii6~i2i °ccDmu&^B*mtzo 
Ttmmm c 35 h 35 cin 4 

mmm C, 76.83 ; H, 6.45; N, 10.24 
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C, 76.74 ; H, 6.54 ; N, 10.17 



#^J6 lODtf&CftoT, ##£'J6 2-8 8©<b£tJ£f#feo 



R 3 — (CH2) m ^ 




N CI 



0] 



B 



m 



62 CI 



Ph 3 CN 




tSfe^^(EtOH) 
mp.197-198.5°C 
TC^tf fit C 35 H 34 CI 2 N 4 

C, 72.28; H, 5.89; N, 9.63 

C, 72.45; H, 6.17; N, 9.34 



63 H 



64 H 



Ph 3 CN 



a 



1 



NMR X^Hb<5(DMSC~d 6 )ppm: 1.20-1. 

45(3H,m),1 .49(2H,q, J=1 1 .5Hz),1 .72(2H.d.J 

=1 1 .5Hz),3.1 8(2H.t, J=7Hz),4.89(2H,s),5.09 

(1 H.t, J=7Hz).7.1 4(3H,t,J=7.5Hz),7.27(6H t t 

,J=7.5Hz),7.35-7.45(8H.m).7.66(1H.d,J=8 

Hz).7.99(1H,d,J=8Hz) 

IRX^h/U V(\\q.) cm-':3356,3056 



Ph 3 CN 




*&fef£Hi(iso-Pr 2 C» 
mp.149-158°C 

itmftmm c 36 h 37 cin 4 

IlilC, 77.05; H, 6.65; N, 9.98 

;|£1£C. 76.93; H, 6.81; N, 9.97 



65 H 



NMR X^HUS(CDCI 3 )ppm:1.20-1.50( 
3H.m).1.60(2H,q,J=7.5Hz).1.66(2H,d.J=11 
Hz),1.94(2H,tJ=11Hz),2.88(2H,d,J=11Hz), 
3.27(2H,q,J=7.5Hz),3.49(2H,s),3.79(1H I t,J 
=7.5Hz).4.06(2H,brs),7.20-7.35(5H,m),7.4 

5(1 H,td. J=8.1 .5Hz),7.49(1 H T td, J=8.1 .5Hz), 
7.74(1 H,dd.J=8,1 .5Hz),7.89(1 H.dd, J=8,1 .5 
Hz) 

IRX^HUf (liq.) cm-':3360 
TXX^WU m/z:394,396(M\3:1) 
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BocN 




W N 



m 


B 


W 


m 




66 


H 


CH 


0 


Slfe$Sm(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

7c£#tir£ C l9 H 25 CIN 4 0 2 
MtrnM C, 60.55; H, 6.69; N. 14.87 
5£gHI C. 60.47; H. 6.83; N, 14.81 


67 


CI 


CH 


2 


8S-fe$£iii(iso-Pr 2 0) ' 

mp,154-155.5°C 

7C^##Till C 2l H 28 CI 2 N 4 0 2 
SUfil C, 57.40; H, 6.42; N, 12.75 
HS&fit C, 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


1 1 

1 2 


**fe$SHiGso-Pr 2 0) 

mp.129-129.5°C 

7C^##rfit C 22 H 3 ,CIN 4 0 2 
HHfil C, 63.07; H, 7.46; N, 13.37 
HSJfiS C. 63.02; H, 7.56; N, 13.33 


69 


MeO 


CH 


2 


Am mm *■* fr 1. ES / • — . \ f 

St-fe^OTdso-Pr 2 0) 

mp, 140.5-1 41 °C 

7C^##rfil C 22 H 3l CIN 4 0 3 
SHrafit C, 60.75; H, 7.18; N, 12.88 
USUI C, 60.61; H, 7.17; N, 12.81 


70 


H 


N 


2 


NMR 7.^^h;U<5(CDCl3)ppm:1.14(2H.qd,J=1 
2,3Hz),1 .40-1 .48(1 1 H,m),1 .50-1 .70(5H,m).2.67 
(2H,t, J=1 2Hz),3.40(2H,t.J=7.5Hz).4.07(3H,brs), 
7.39(1 H,dd,J=8.5,4.5Hz).8.29(1 H.dd.J=8.5,2Hz) 
,8.91(1H,dd,J=4.5.2Hz) 
IRX^<^h;Ul/(liq.) cm-':3344,2928.1694 
TXX^HU m/z:405,407(M\3:1) 
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1 ## 1 
m 


R* 


R 3 




71 


CI 


Ok 


&fe^B^(AcOEt-iso-Pr 2 0) 
mp,11 5.5-1 16°C 

jtrnftrnm c 2I h 23 cin 4 o 2 

rv o on. u i oo. M 1 O OA I 
J3=fiHBlli C, 62.29; M, /.ZZ, IM, 1 J.B4 

USUI! C, 61.99; H. 7.28; N, 13.73 


72 


Me 




*Sfe*£JKiso-Pr 2 0) 

mp.1 32.5-1 34.5°C 

7ci?t##r<i C 22 H 32 N 4 0 2 
^ISilI C, 68.72; H, 8.39; N, 14.D/ 
Hl£ fit C, 68.65; H, 8.65; N, 14.48 


73 


CI 


N ^ 
Boc 


(iso-Pr 2 0-n-Heptane) 

mp f 108-110°C 

-t? ^4^iff <ii H H GIN 0„ 

Tt^nTJlJl lis. 02l r, 29 0,,M 4 w 2 

Mm it C. 62.29; H, 7.22; N. 13.84 
HKfiS C. 62.18; H, 7.42; N, 13.81 


74 


CI 


Q. 


*Sfe$S&(iso-Pr 2 0) 

mp.104-106°C 

Timfttixfe C 2) H 29 CIN 4 0 2 
Sli fit C, 62.29; H. 7.22; N. 13.84 

HS&fiM C, 62.11; H, 7.35; N, 13.79 


75 


CI 




*$fe^'jXAtt B B B (AcOEt-iso-Pr 2 0) 
mp,128-128.5°C 
7C*#«HiS C 20 H 28 CIN 5 O 2 
Sliii C, 59.18; H, 6.95; N, 17.25 
1 C. 59.16; H. 6.84; N, 17.15 1 
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NH 2 



m 


R 2 


R 3 




76 


CI 


' 1 


NMR X-^HUtf (CDCI 3 )ppm:1.47(9H,s),1. 
78(2H,q,J=6Hz).2.69(1H,brs),2.99(1H,brs),3. 
30-3.40(1 H,m),3.50-3.55(1 H,m),3.55-3.70(2 
H,m),3.75-4.05(3H 1 m).4.27(2H,brs),7.40-7.5 
0(2H,m).7.80(1 H,d,J=7.5Hz),7.90(1 H.d,J=7.5 
Hz) 

IRX^^h-lUvOiq.) cm _, :3356,1 696 
TXX^HU m/z:406.408(M*,3:1) 


77 


CI 




NMR 7.^^h;U<S(CDCI 3 )ppm:1.40-1.55(2H 
f m),1.46(9H.s).2.00-2.05(2H,m),2.1 5-2.25(2 
H I m),2.45(2H.tJ=5.5Hz).2.80-2.90(2H,m),3.3 
5(2H,t, J=5.5Hz).3.53(1 H,brs).4.34(1 H,brs),4. 

A of 1 u k«A 7 Aft— 7 5ft(9H 7 ftS— 7 QO(?H m) 

IR X^HU 1/ (liq.) cm ':3356,1 694 
TX7^h;U m/z:419,421(M\3:1) 


78 


Me 




NMR X^<7h;U«5(CDCI 3 )ppm:1.40-1.60(2H 
,m). 1 .46(9H,s).2.00-2.1 0(2H.m).2.1 0-2.25(2 
H.m),2.46(2H,t.J=5.5Hz),2.64(3H,s).2.85-2.9 
0(2H,m).3.25(2H.t,J=5.5Hz).3.54(1H,brs),4.1 
3(2H,brs),4.49(1 H,brs),7.39(1 H.t, J=8.5Hz).7. 
44(1H,t.J=8.5Hz),7.89(1H,d,J=8.5Hz),7.91(1 
H,d.J=8.5Hz) 

tRX^HUvOiq.) cm-':3352,1704 
7XX^^hiU m/z:399(M*) 
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R — (CHJ 




m 



m 



79 



N 
Boc 



&Sfe}£#Ii.(AcOEt-iso-Pr 2 0) 
mp,104-105°C 
TtmmSife C 20 H 27 CIN 4 O 2 

ifilC, 61.45; H. 6.96; N, 14.33 
;g?fi&C, 61.49; H. 6.81; N, 14.35 
it^iftm. [aV°: "20.9° (c=0.1. DMSO) 



80 




*8lfe££JI(iso-Pr 2 0) 
mp,96.5-99°C 
TC^^^fii C 18 H 23 CIN 4 0 2 

SlUiC. 59.58; H, 6.39; N. 15.44 

USHiC, 59.30; H. 6.67; N, 15.30 



81 



«SfetS&(AcOEt) 
mp.126-128°C 
Ttmfttii fit C )6 H 2l CIN 4 0 



lifilC, 59.90; H. 6.60; N. 17.46 
Ig&ilC 59.71; H. 6.87; N, 17.32 



82 



NMR X><£HU <S (CDCI 2 )ppm:2.49(2H.tJ=5H 
z).2.50-2.60(4H,m).3.30-3.40(2H.m),3.75-3.85( 
4H,m),4.39(1H,brs).4.50(2H,brs).7.44(1H,td,J= 
8.5,1 Hz).7.48(1H,td,J=8.5,1Hz),7.89(1 H,dd,J=8. 
5,1 Hz).7.91 (1 H,dd,J=8.5.1 Hz) 
IRX^HUl/Oiq.) cm-':3348 



83 



NMR d (CDCI 3 )ppm:1.89(2H,quin,J= 

6Hz),2.45-2.60(4H,m),2.63(2H,t,J=6Hz).3.30(2 
H,tJ=6Hz),3.78(4H,t.J=4.5Hz).4.50(3H,brs),7.4 
4(1H,td,J=7.5,1Hz),7.47(1H,td,J=7.5,1Hz).7.83( 
1 H.dd, J=7.5.1 Hz).7.90(1 H.dd, J=7.5. 1 Hz) 
[RX^^hiH/Oiq.) cm-':3344 
•?XZs<5h)i m/z:320.322(M\ 3:1) 
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R 3 




84 




NMR <5 (CDCI 3 )ppm:1 .45-1 .60(2H,m).1 .60-1 . 
7U^4n,m;,Z.oo-z.uUv4n t m^Z.oyk^n f t f J— onz; t o.o /iin.t.u 
=5Hz),4.31 (1 H,brs),4.67(2H,brs).7.44(1 H.td, J=7,1 Hz),7.4 
7(1 H.td, J=7.1 Hz),7.87(1 H.dd, J=7,1 Hz),7.94(1 H.dd, J=7,1 
Hz) 

IR X^h)l V (liq.) cm-':3432,3340 
TXX^Ml/ m/z:304,306(M\3:1) 


85 




NMRX^<^h;U5(CDCI,)ppm:1.80-1.90(4H.m).2.57(2H. 
t,J=5.5Hz).2.60-2.70(4H,m),3.40(2H,t,J=5.5Hz).4.27(3H, 
brs).7.43(1H,td,J=7.5,2Hz).7.46(1H,td,J=7-5,2Hz) T 7.87(1 

H,dd.J=7.5.2Hz),7.93(1H,dd.J=7.5,2Hz) 
IRX^hiUvfliq.) cm"':3436,3348 

m/z:290,292(M*,3:1) 



«9 




*1!fc(iS«ft»MI0 


86 


BocN^^i 




&fe*SH(iso-Pr 2 0) 

mp,1 30.5-1 31. 5°C 

Ttmfttii fit C 21 H 33 CIN 4 0 2 
Slfflfi! C. 61.67; H, 8.13; N. 13.70 
HS&fit C. 61.52; H. 8.29; N, 13.65 


87 




era* 


&fe£SII(CICH 2 CH 2 CI-iso-Pr 2 0) 

mp.141.5-142.5°C 

Ttmtttii ft C 20 H 3l CIN 4 O 2 
SUfil C, 60.82; H, 7.91; N. 14.19 
SH£fil C. 60.63; H, 7.60; N, 14.03 
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Ecfe*S£(AcOEt) 
mp.168-169°C 
7Cf5t##T 11 C 19 H 27 CIN 4 0 2 S 
Stttt C, 55.53; H, 6.62; N, 13.63 
C, 55.54; H, 6.87; N, 13.63 



4_^ n p_i_ [2- (n - h'j7i^Mf;i/-4-t^uy;i/) 

-lH--f [4, 5-c] *7 >J> 

3-7?y-2-^DD-4 - [2- (N - h U 7 i^Mf/b- 4 - tf-^U 
5?^) iW^y] *>"J>19. 9g, t;i/F^xf;i/2 4. 1 ml &tf 
p- h;i/^y^;i/^>®--7KfntlO . 6 8 g© h;bx> 2 0 0 ml j&r&£6B#F B ^i 

M^2 2 9-2 3 4. 5°C (#8?) ©H£*§JI£f#fco 
TcHS^Wfia CjjHjjCIN, 

Siefil C, 77.61 ; H, 5.97 ; N, 10.06 

$Sttt C, 77.50 ;H,5.98;N, 9.95 



%mm 2 

4 -7 00- 2 - h U 7;i/^-o^f-;i/- 1 - [2- (N - b U 7xz;Mf^ 
-4-^^'J^;i/) - lH-f ^yv [4, 5-c] *y 'J > 

3-r^7-2-7PD-4- [2- (N-h'J7i-;Mf;V-4-^'J 
xfj|/7^]^y'J>2. 5 0 gWb 'Jxf;i/7^>0. 7 6 ml 
7kx h^b h'D77>6 0 ml m$L£. xK^Ts h U 7;i/^P^M7jctl0 . 6 3 
ml ©fiffzRT 1 h7hKD77>4 0ul ?3$£?$T U g^T- 2 BSPhW* Lfco £ 
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0. 3 0 g<D h;i/oi> 1 0 0 mim&*2 Om^M^btzo J5/fof£?^££g£ U 

NMRX^ Ml/ d(DMS0-d 6 )ppm : 1 . 35-1 . 55(3H,m), 1.59(2H,q,J=llHz), 1.77( 
2H,d,J=llHz),1.80-1.90(2H 3 m),2.98(2H > brs),4.75(2H,t > J=8.5Hz) > 7.17(3H,t,J 
=8Hz),7.30(6H,t,J=8Hz),7.41(6H ) brs) > 7.84(lH,td,J=7.5,2Hz),7.87(lH,td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

Mffl3 

4- [2- (4-^^;i/-2-7x-;u- 1H-^*V [4, 5-c] 

U>-1— f;i/) - l - f^u v>*;i/^>i^tert-^^;i/ 

4- [2- [ (3-^y-2-^;i/*y u>-4--r;i/) r^y] x^;i/] 

- 1 -£^'J v>#;i/^>@£ tert-7>;i/0 . 6 5g, ^>X7;i/ftFO. 2 
9gM>'2, 3-v7DP-5, 6-yy7;-l, 4 V*^r y" > 0 . 08 
g©xb^t KD77>5 mUgM^^S-e 3 BF^fi^LfcoSiiS^^tiafnJ^ 

^fffco If £ ft «xf;v-a-^r^> (1:1) ^^iB^Iiltfc 

&14 6~14 6. 5°C©«fe^^l#fco 
7C*^«ffll C 29 H 3 4N 4 0 2 

Sfmfl C, 74.01 ; H, 7.28; N, 11.91 

mm C, 73.95 ; H.7.54; N, "11.84 

49 
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Ph 3 CN 



O 



(CH2) ms 




m 


R' 


B 


m 




i a 


i t 

H 


1 


1 


&fe*SH(MeOH) 
mp.232-239°C(#fll) 

0 35 H 3l L»IN 4 

S1HI C, 77.40; H, 5.75: N. 10.32 
H&fii C. 77.35; H, 5.79; N, 10.19 


| 5 


Ph 


H 


I 


8K5lfe*SB(AcOEt) 

mp,165-168°C(#fl?) 

7Zm7TmvM. C 4l n 35 CIN 4 
StH£ C, 79.53; H, 5.70; N, 9.05 
H&fit C. 79.29; H. 5.74; N. 9.05 




li 
n 




9 


3Sft£§ll(MeOH) 

mp.266-268°C(#fl?) 

■7r^4>Uf fit C..H..CLN. 
Siifil C, 73.09; H, 5.45; N, 9.47 
H&fit C, 73.15; H, 5.54; N. 9.41 


7 


Ph 


H 


2 


&Stfe*SH(CH 2 CI 2 -EtOH) 
mp.246.5-249°C 
Tcfflttflrfit C 42 H 37 CIN 4 
SaSfil C, 79.66; H, 5.89; N, 8.85 
C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


^fe^^(AcOEt) 
mp,227.5-231°C(#fl?) 
Ttmftti fit C 43 H 39 C!N 4 - 1/4H 2 0 
SHrafit C. 79.24; H, 6.11; N, 8.60 

C, 79.26; H. 6.09; N, 8.55 | 
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R — N 




R' 



B 



R' 



m 



H 



H 



Bn 



SSfeSSIKAcOEt) 
mp,1 24.5-1 25°C 
Ttmfttir fit C 24 H 25 CIN 4 

ft® C, 71.19; H. 6.22; N. 13.84 
:SHi C, 71.22; H, 5.97; N, 13.79 



10 



Ph 



H Boc 



11 



H 



H Boc 



&fe*SH(AcOEt-MeOH) 
mp,250-255°C(#fl?) 
5cfil##f fll C 2S H 27 CIN 4 0 2 

C. 67.45; H, 5.88; N. 12.10 
C, 67.42; H. 5.88; N, 12.02 



SlfelSJMAcOEt) 
mp,188-189°C 
7Lffl##rfii C 22 H 27 CIN 4 0 2 
Sfrafil C, 63.68; H, 6.56; N. 13.50 
M C, 63.45; H. 6.60; N, 13.40 



12 



Ph 



CI Boc 



13 



Ph Me Boc 



&Sfe*S.H(AcOEt) 
mp,192-193°C 
5tWA%i fit C 28 H 30 CI 2 N 4 O 2 

lifil C, 64.00; H, 5.75; N. 10.66 
C. 64.04; H. 5.59; N, 10.61 



*Sfe*S&(AcOEt) 
mp.1 82.5-1 83.5°C 
7tf?l##rfii C 29 H 3 ,CIN 4 0 2 

iliiC, 68.97; H, 6.59; N, 11.09 
!MC. 68.91; H, 6.41; N, 11.06 
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W N 



m 


B 


R 3 


w 




14 


MeO 


Ox 


CH 


SSfe&iMAcOEt) 

4 O O c A Oft IT 

mp, 188.5-1 89.D U 
TCfUttflrfit C 29 H 33 CIN 4 0 3 
SUfl C. 66.85; H. 6.38; N, 
10.75 

HS&fil C. 66.70; H. 6.42; N. 
10.70 


15 


H 




N 


&Sfe*£H(MeOH) 
mp,225.5-227.5 C(5f H*) 
5cfH##Hfi C 27 H 30 CIN 5 O 2 

S Ira fit C. 65.91; H. 6.15; N, 
14.23 

USUI! C. 65.85; H. 6.21; N, 
14.21 


16 


H 




CH 


&&fe$SH(AcOEt-n-Heptane) 
fnp, loy id i w 
7CS*l##TiI C 28 H 3l CIN 4 0 2 
Samfil C. 68.49; H, 6.36; N, 
11.41 

HSHi C, 68.36; H. 6.27; N. 
11.37 


17 


H 


a 

Boc 


CH 


&SfelSili(AcOEt-iso-Pr 2 0) 
mp.1 54.5-1 56°C 
7clft##rfil C 28 H 3 ,CIN 4 0 2 
Slifil C, 68.49; H, 6.36; N, 
11.41 

HSfcfil C, 68.59; H, 6.15; N, 
1 11.38 
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&Sfe$SJI.(AcOEt) 










mp.l 66.5-1 67.5°C 










5£frt##H£ C 28 H 3 ,CIN 4 0 2 


18 


H 


CH 


m It fit C, 68.49; H, 6.36; N, 
11.41 

HS&fil C, 68.50; H. 6.43; N, 
11.32 



« Ph 

^ X .N 



N R 2 





R 


R 




19 


CI 




&tfe«m#H(AcOEt) 

mp,1 86.5-1 87.5°C 

7cfit#«rl£ C 27 H 30 CIN 5 O 2 
SHHi C, 65.91; H, 6.15; N, 14.23 
HHfii C, 65.97; H, 6.31; N. 14.18 


20 


CI 




&Sfe£SII(MeOH) 

mp.1 95.5-1 96.5°C 

TCfUtftfrfil C 27 H 29 CIN<0 3 
SUfil C. 65.78; H. 5.93; N. 11.36 
HSfcfit C. 65.73; H. 5.86; N, 11.38 


21 


CI 




^fe^B%(AcOEt-iso-Pr 2 0) 

mp,191.5-192°C 

TE^ttflrfil C 28 H 32 CIN 5 0 2 
iltl C, 66.46; H, 6.37; N, 13.84 
HSHi C, 66.42; H, 6.33; N, 13.69 


22 


Me 


< 


*lfe^Bli(AcOEt-iso-Pr 2 0) 

mp.1 64.5-1 65°C 

TtmW&rfe C 2 ,H 35 N 5 0 2 
Slftfit C, 71.72; H, 7.26; N, 14.42 
USUI C. 71.40; H, 7.24; N, 14.28 



53 



WO 00/09506 



PCT/JP99/04381 



R 3 — (CH2) mv 




m 


R' 


R 3 


m 




23 


Ph 




2 


ISfe^^(AcOEt-iso-Pr 2 0) 

mp,185-188°C 

7C3H##H£ C 25 H 25 CIN 4 0 2 
Slfctt C, 66.88; H, 5.61; N, 12.48 
HS&fi C. 66.59; H, 5.63; N, 12.45 


24 


Ph 




2 


&fe$£ll(iso-PrOH) 
mp.164-170°C 

Ttmfttirfe c 23 h 23 cin 4 o 

SimiS C, 67.89; H, 5.70; N, 13.77 
HSIfii C, 67.62; H, 5.71; N, 13.63 


25 


Ph 




2 


Jifcftiife&JKAcOEt) 
mp,182-183°C 

TC^flfii C 22 H 2I CIN 4 0-1/4H 2 0 
lit C, 66.49; H. 5.45; N. 14.10 
flSfcfil C, 66.26; H, 5.50; N. 14.03 


26 


H 




3 


$iSfe*SH(AcOEt) 

mp.1 30.5-1 31. 5°C 

Ttmfttiim C )7 H 19 CIN 4 0 
Saifil C. 61.72; H, 5.79; N. 16.94 
Hitfit C. 61.72; H, 5.76; N. 16.90 


27 


Ph 




3 


$t8fe*SH(MeOH) 

mp.1 83.5-1 84.5°C 

7c2*ttt#f1i C 23 H 2J CIN 4 0 
MM C, 67.89; H, 5.70; N, 13.77 
H&ffi C, 67.91; H, 5.66; N. 13.80 | 
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R 3 — (CH2) mv 




1 HffiE | 

m 


R' 


R 3 


m 




28 


H 




2 


;ifc*tfe$SHi(iso-Pr 2 0) 

mp,105-105.5°C 

Ttmfttirfc C, 7 H, 9 CIN 4 
Slrafil C. 64.86; H, 6.08; N. 17.80 
HwlS C, 64.83; H, 6.11; N, 17.72 


29 


Ph 




2 


;jfc*afe*SII(MeOH) 
mp,226-227°C 
Ttmfttt fit C 23 H 23 CIN 4 
Stmffi C. 70.67; H, 5.93; N, 14.33 

!=gf£fi& P 70 44- H S 96- N 14 29 I 


30 


H 




2 


NMR X^^h;Ufi(CDCI 3 )ppm:1.80-1.9 
0(4H,m).2.58-2.76(4H,m),3. 1 4-3.22C2H, 
m),4.78-4.91 (2H,m),7.68(1 H,t, J=6.5Hz). 
7.72(1 H.t. J=6.5Hz),8. 1 3(1 H.s),8.22(2H.d 
,J=6.5Hz) 

7X7^^h^ m/z:300.302(M\3:1) 


31 


Ph 




2 


$*afe*SH(MeOH) 

mp,191-192°C 

7n^^*Tfil C 22 H 21 CIN 4 
SUli C, 70.1 1; H. 5.62; N. 14.87 
Si&fil C, 70.00; H. 5.65; N, 14.86 
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•M5 



32 




NMR */<^HU d (DMSO-d 6 )ppm:0.9 
9(3H,brs),1 .32(3H,brs),1 .68(2H,brs),2. 
1 3(1 H,brs),2.49(9H.s),4.62-4.72(2H t m 
),7.60-7.67(3H.m),7.74-7.82(4H,m).8. 
1 3(1 H.dd, J=8,1 .5Hz).8.42(1 H,d, J=8Hz 
) 

IR X^hJU V (KBr)cnT':1 690 
TXX^HU m/z:476,478(M*,3:1) 
itmicg. [a] D 20 : "60.2° (c=0.1. 
DMSO) 



33 



BocN 




SSfelSIKAcOEt) 
mp.215-218°C(#fl?) 
Ttmfttitfe C 28 H 35 CIN 4 0 2 

ifil C, 67.93: H, 7.13; N. 11.32 
C. 67.70; H. 7.17; N, 11.23 



BocN 



34 




BocN 



35 



$Sfeii£ll(MeOH-iso-PrOH) 
mp,185-188°C 
7C^##ffi! C 27 H 33 CIN 4 0 2 
aHii C. 67.42; H, 6.91; N. 11.65 
;SlfiS C. 67.31; H, 6.66; N, 1 1.57 




Jlfe&IKAcOEt) 
mp,199-200°C 
TcfUtfflHt C 26 H 29 CIN 4 0 2 S 
lit C, 62.83; H, 5.88; N, 1 1.27 
;gMfi C, 62.74; H, 5.83; N, 1 1.16 
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BocN 




m 


R' 


to&m&&mm 1 


36 


Me 


^^"fe^MCiso-PrOH) 

mp,202-203°C 

7cil##Hi C 23 H 29 CIN 4 0 2 
SU&fit C, 64.40; H, 6.81; N, 13.06 
HR£[ C, 64.39; H, 7.04; N. 12.95 


37 


n-Bu 


tefb **S(AcOEt-iso-Pr,0) 

mp.l 59.5-1 60.5°C 

Tclflttflrfii C 2B H 35 C1N 4 0 2 
Slifil C, 66.30; H, 7.49; N. 11.89 
USSfil C, 66.1 6; H, 7.53; N. 1 1 .82 


38 


a ' 


*Sfei^OT(iso-PrOH) 

mp,174-175°C 

C 28 H 37 CIN 4 0 2 -1/4H 2 0 
JUrafil C. 67.05; H. 7.54; N, 11.17 
UltfiS C, 67.08; H, 7.47; N, 10.92 


39 


Bn 


«SfelSS(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

7Cfft#«f fit C 29 H 33 CIN 4 0 2 
Stili C, 68.97; H, 6.59; N, 1 1.09 
HSifil C 68.93; H, 6.72; N. 10.99 


40 




*Sft£S^i(AcOEt) 
mp,219-220.5°C(^<8) 
7C*»«ffil C 30 H 33 CIN 4 O 2 -1/4H 2 O 
SUfil C. 69.08; H, 6.47; N, 10.74 
I HS&fil C. 69.25; H, 6.41; N, 10.69 | 
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BocN 
Dui>n 




MM I 

m 


R' 




41 




SSfelSii(MeOH) 
mp.137-142°C 

5c*»«f«[ C 29 H 33 CIN 4 0 2 -1/2H 2 0 
Stttt C, 67.76; H. 6.67; N, 10.90 
HSlfil C, 67.82; H. 6.49; N, 10.92 


42 




3$fefS&(MeOH) 

mp,1 53.5-1 57°C 

TC^ftflfifi C„H 3 ,CIN 4 0 3 
SUfil C, 66.85; H. 6.38; N, 10.75 
H&fil C, 66.84; H. 6.54; N. 10.78 


43 




Hfe^S(AcOEt) 
mp,160-161°C 

5tiH##rfiI C 28 H 3B CIFN 4 0 2 -1/8H 2 0 
C, 65.78; H. 5.96; N, 10.96 
§t®&fit C. 65.57; H. 5.67; N, 10.94 


44 


1 i 

xx 


&fe!&$ttfcll(AcOEt-n-Heptane) 

mp,180-182°C 

Jtm^mm C 28 H 30 CIFN 4 O 2 
SUfil C, 66.07; H. 5.94; N. 11.01 
JERfc C, 66.10; H. 5.71; N. 11.06 


45 




4»fe^S(AcOEt-iso-Pr 2 0) 

mp,126-129.5°C 

TtmftVi fit C 28 H 30 CIFN 4 O 2 
UStfiS C, 66.07; H, 5.94; N, 11.01 
ISii C, 66.06; H. 5.76; N, 11.01 
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BocN 




m 


R' 




46 


F 
F 


MfeSS B B B (iso-PrOH) 

mp,199.5-200°C 

SS^flr fit C 28 H 27 CIF 4 N 4 0 2 
SUffll C. 59.74; H, 4.83; N, 9.95 
HUfi! C, 59.61; H. 4.89; N, 9.90 


47 


F 
F 


*Sfe*SII(iso-PrOH) 

mp.21 6.5-21 7.5°C 

5Lfii##rfii C 28 H 26 CIF 5 N 4 0 2 
SHil C, 57.89; H, 4.51; N, 9.64 
H&fil C, 57.88; H. 4.56; N, 9.62 


48 


JO 


Slfe&aKAcOEt) 

mp.199.5-200.5°C 

ftmfttii m C 27 H 30 CIN 5 O 2 
SfH£ C, 65.91; H, 6.15; N, 14.23 
HSfcfil C. 65.77; H, 5.99; N, 14.25 


49 




(AcOEt-n-Heptane) 

m Pl 182-183°C 

TtmftMT®. C 27 H 30 CIN 5 O 2 
Stifll C. 65.91; H, 6.15; N, 14.23 
H&fil C, 65.95; H, 6.26; N, 14.24 


50 




&fe:?'jXAtf B B B (AcOEt) 

mp,213-214°C 

TCffttftfifil C 27 H 30 CIN 5 O 2 
atiti C, 65.91; H, 6.15; N, 14.23 
USSfil C, 65.87; H, 6.20; N, 14.23 | 
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BocN 




m 


R' 




51 




SSSfeSSJKMeOH) 

mp,179-186°C 

Ttmfttii fit C„H 33 CIN 4 0 2 S 
lUi C. 64.85; H, 6.19; N, 10.43 
HSHi C. 64.82; H, 6.45; N, 10.37 


52 




3Sfe*SJl(iso-PrOH) 

mp.203-203.5°C 

Ttmfttiiti. C 29 H 30 CIF 3 N 4 O 2 
Hi C, 62.31; H, 5.41; N, 10.02 
H^fil C. 62.24; H. 5.42; N, 9.99 


53 




StfeSSIKAcOEt) 
mp.224-225°C 
Ttmftffim C 34 H 35 CIN 4 0 2 
I C, 72.01; H. 6.22; N, 9.88 
HSHt C, 72.02; H, 6.21; N, 9.92 


54 


XT 


&fe$£H(iso-PrOH) 

mp,197-198C | 

Ttmfttt ft C 34 H 35 CIN 4 0 3 
Sit fit C. 70.03; H, 6.05; N, 9.61 
USUI C, 69.83; H, 6.08; N. 9.58 


55 


9 


»felSB%(MeOH) 
mp.1 96.5-1 97°C 
TtmftUR fit C 26 H 29 CIN 4 0 3 
lit C, 64.93; H, 6.08; N. 11.65 
I USSfi! C, 64.83; H, 6.27; N. 1 1.69 
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BocN 




m 


R 1 


R 2 




56 


r 


Me 


Jjfcftfe&IKiso-PrOH) 

mp.l 85.5-1 86°C 

TCmJTflTli C 27 H 32 N 4 0 3 
genii C, 70.41; H. 7.00; N, 12.16 
H&fit C, 70.32; H, 7.19; N, 12.13 


57 


P 


CI 


Mfe^^(MeOH) 
mp,1 51.5-1 53°C 
7C^#UHl C 26 H 29 CIN 4 0 2 S 
Slrafil C 62.83; H, 5.88; N, 11.27 
C, 62.77; H, 6.01; N, 11.24 


58 


r 


Me 


$ftfefSII(iso-PrOH) 
mp,1 81.5-1 82.5°C 

Stifl C, 68.04; H, 6.77; N, 11.75 
HHfil C, 67.86; H. 6.99; N, 11.63 


59 




CI 


*Sfe3SS(AcOEt) 

mp.197-198°C 

Tbm'Atii fit C 2S H 28 CIN S 0 2 S 
SUfil C, 60.29; H, 5.67; N, 14.06 
HHfit C, 59.98; H. 5.54; N, 13.84 


60 




Me 


*Sfe!K&(AcOEt-iso-Pr 2 0) 

mp,191-193°C 

5tmfttiim C 26 H 31 N 5 0 2 S 
SUfil C, 65.38; H, 6.54; N, 14.66 
US? fit C, 65.34; H, 6.53; N, 14.43 
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MM 1 


R' 




61 




NMR <S (CDCI 3 )ppm:1.06-1.09(2H,m),1 

.30-1 .40(1 H,m).1 40-1 .45 (2H.m) ,1 .44(9H.s),1 .82 

-1.90(2H,m),2.55-2.62(2H.m).3.05(3H,s),4.00-4.1 

0(2H,m).4.62(2H,tJ=7.5Hz),7.27-7.30(2H,m).7.61 

(1 H.t, J=7Hz),7.67-7.71 (3H,m).8.1 4(1 H,d,J=7.5Hz 

).8.24(1H,d,J=7.5Hz) 

IR X-^HU V (KBr)cm-':1 692 

TXX^NU m/z:488(M*) 


62 


F 

i F 


*Sfe&H(AcOEt) 

mp,195-196°C 

TcHtttflrfit C 29 H 29 F 5 N 4 0 2 
gttfil C, 62.14; H, 5.21; N, 9.99 
HSfcfil C, 62.07; H. 5.25; N, 9.94 


63 


JO 


| j&StfeSSHitAcOEt) 
j mp,199.5-200.5°C 
7ciSt##fti C 28 H 33 N 5 0 2 
SlfflfS C 71.31; H, 7.05; N. 14.85 
HSfcfit C, 71.37; H, 7.14; N, 14.83 


64 


\jX' 


SSfe$Sa(MeOH-iso-Pr 2 0) 

mp, 1 77.5-1 79°C 

TC^^fif^i C 30 H33F 3 N 4 O 2 
lii C. 66.90: H, 6.18; N, 10.40 
HSHi C, 66.89; H, 6.08; N, 10.37 


65 




&*lfe*SH(AcOEt) 
mp.193-194°C 
TE^tttfril C 27 H 33 N s 0 2 
SUfS C, 70.56; H, 7.24; N, 15.24 
I Unfile, 70.61; H, 7.16; N, 15.21 
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BocN 




m 


R' 


R 2 




66 


P 


CI 


*fe$S^a(EtOH) 

mp,240-241°C(#fl?) 

TbmMftm C 25 H 29 CIN 6 0 2 
Strati! C, 62.43; H, 6.08; N. 17.47 
HSfcfi! C, 62.49; H, 6.02; N. 17.51 


67 


/ N 


Me 


*Sfe*£H(EtOH) 

mp,228. 5-230 Ck5rfi¥; 

7C*##rfil C 28 H 32 N B 0 2 
Sirafil C. 67.80; H, 7.00; N, 18.25 
H&fit C, 67.72; H, 6.93; N, 18.24 


68 


P. 


Me 


NMRX"<^h;U<S (CDCI 3 )ppm: 1.10-1 .20(2H,m). 1 
.46(9H,s),1.40-1.60(3H.m),1.90-1.98(2H.m),2.60- 
2.70(2H,m).3.04(3H,s),3.86(3H.s),4.05-4. 1 5(2H.m 
),4.74(2H.t,J=8Hz).6.30(1 H.t.J=2.5Hz),6.52(1 H,d. 
J=2.5Hz),6.88(1 H,s),7.60(1 H,t,J=8Hz).7.67(1 H.t. J 
=8Hz).8.1 6(1 H.d, J=8Hz),8.23(1 H.d,J=8Hz) 
IR X^hJU V (KBr)cm ':1688 
7XX^^h;b m/z:473(M*) 
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HJ6 

m 


R' 


R* 




69 


/ Me 


CI 


NMR X^2HU5(CDCI 3 )ppm:1.05-1.15(2H,m),1 
.40-1 .50(3H.m). 1 .45(9H,s). 1 .83-1 .90(2H,m),2.32( 
3H.s).2.60-2.70(2H,m),4.00-4.1 0(2H.m).4.60-4.6 
5(2H,m).7.06(1 H.d. J=5.5Hz),7.51 (1 H,d,J=5.5Hz),7 
.68-7.75(2H,m),8.1 6(1 H,d.J=7.5Hz).8.24(1 H,d.J= 
7.5Hz) 


70 


Me 


CI 


Sfciffe*SS(EtOH) 
mp,192-193°C 

7Ci*i##f<i C„H„CIN 4 0 2 S-5/4H 2 0 
SlifiiC. 60.77; H, 6.33; N, 10.50 
USHiC, 60.82; H, 6.08; N. 10.17 


71 


/ Me 


Me 


NMR X^HU 8 (CDCI 3 )ppm:1.02-1.08(2H,m).1 
.44(9H.s),1 .44-1 .50(3H.m),1 .80-1 .90(2H,m),2.31 ( 
3H,s),2.60-2.70(2H.m),3.05(3H.s).4.00-4.05(2H.m 
),4.59(2H,t,J=7.5Hz).7.06(1H.d.J=5.5Hz),7.49(1H. 
d,J=5.5Hz).7.60-7.65(2H,m),8.14(1H,d.J=8Hz),8.2 
3(1H,d.J=8Hz) 

IR X^HU V (KBr)cm"':1688 
TXX^HU m/z:490(M*) 


72 


Me 

P 


Me 


iifcftfefSS(AcOEt) 
mp,141-142°C 

5ci!##f fit C 28 H 34 N 4 0 2 S- 1/4H 2 0 
Hi C, 67.92; H, 7.02; N. 11.31 
HSJfilC. 67.86; H. 6.84; N, 11.25 | 



■mm 7 3 

4 - [2 - (4-^PD-2-b h'o^rv- [4, 5-c] * 

y U >- 1 --f;i/) - 1 -t^U s?>*;i/stf>fttert-7'*-;t' 
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4 - [2- (3-7V-2-^DD-4-^y'J^7^) x^;i/] - 1- 
e^U^>*;i/^>^tert-y^;i/0. 6 0 gMh 'J*xy>0. 4 4 g©l, 
2-i/^DDx^>10ml h Vx-f-frTl > 0 . 4 1 ml £j8TU 

1, 2-^^nox^>«lfe, fflmrt^^MTk-e^MTkL, 

£©*U SI^ y -f V / D til/x-f K'ft^ 1 1 0 . 5 7 g©&£fef£Ii£*# 
fco 1, 2 -v^oooi^>3b^M3g^LT, Hu£ 2 2 2 ~ 2 2 3 -CcDfts&fcSH 

Timmm c 22 h 27 cin 4 o 3 
mmm c, 61.32 ; h, 6.32; n, 13.00 

•mm C, 61.15 ; H, 6.34; N, 13.00 
«0J 7 4 

4- [2- [4-^no- 2- (4-^^>x;i/7-fx;i/7ix;i/) -1H- 

* [4, 5-c] ov] xf^'i - i-t:^u^>*^^ 

4 - [2 - [4-^od-2 - (4-^f;W7xx;i/) -lH-^f^V 
[4, 5-c] ^y'J>- 1 —OH X5f-;i/] - 1 -fc^U ^ ggtert- 
^;i/0. 63gOl, 4-^^^rit>l 8 minute, j®3 b U A 
0.3 8 g©7K6 ml jgrt^^TbT, 5 0°CT- 1 3B#F B W*Lfco £*&r££M 
U Sltt&l, 2-y^Dx^-^;-JI/ (10 : 1) %fe&m&tLtz 

hy77^-t*iiUT0. 4 7 g£>£*fei!&£t#fco 
^ V7u^y-)l t7k<DmW.fr t>m^LZs Ib±U 8 3- 1 8 6°C©asfif£II 

tcjR^WH C B H„C1N 4 0,S • 1/4H 2 0 
Sfrafi C, 62.46 ; H, 6.06; N, 10.05 
HHfit C, 62.33 ; H, 5.90 ; N, 9.91 
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mmm 7 5 

4- [2- [4-*pd-2- (4-^>XM-Jl/7x-;k) -1H--T 

^*v* [4, 5-c] *y u >- l ->f;i>] x^;i/] - l -tr^y v>£;i/**> 

g?tert-^;u 

4- [2- [4-^DP- 2 - (4-^fiW7i^) -lH-'f^V* 
[4 , 5 - c] *y U >- 1 — f ;b] x^;i/] - 1 -f^U s;>*;i/^>Ktert- 
yf-;i/0. 40g©l, 2 - pdj^ > 2 0 ml m-^ POji^cSSSi 

0.40 gfc'JHrrojH]*.* ^ST 1 BSISHIttLfca Rfcm&flnK. 1 0 %7kM 

7o^l/x-r;i/J:yxf;vx-T^0lit^LtO. 4 2 g<D**&S£JI£ 
ftfco ^^y-;uipe,||iSgSLT. Hjftl 4 9- 1 5 6 °C<Dm&&&*ntz e 
7G*#*HS C„H M C1N,0 4 S' 1/4H,0 

mmm C, 60.72 ; H, 5.89; N, 9.77 

HHfit C, 60.72 ; H, 5.81; N, 9.67 

mm 7 6 

4-b t>'D^>-2-7xz;i/- 1 - [2- (4-t^yiW xf;v] -1 
H-^ %&*J [4, 5-c] *y u> 

4 _/7 DD - 2 - 7i-;i/- l - [2 - (4-t^'J sw) x^;u] - l H- 

<i$yj 14, 5-c] ^yj>8 7 1mgh6 &£&R 2 . 5 ml © 1 , 4 -5? 

8 ml 3MML£o£Ji&?g£« 1 0%*IWb± h 'J ^A7jc^ 

ItpHlOCSlU fiiWLii H^A^UXts 1, 2-^^DOX^>T-ffttt5 

5 2 2 mg<7>Mfe*£I,£f#feo **y-;i/fr£?l*£ilU"T\ Bu£2 4 2. 5-2 
4 4 a CO^«feliSS&f§fco 
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7G*#*flg C 23 H 24 N 4 0 • 1/4H 2 0 

mmm c, 73.28 ; h, 6.55; n, 14.86 



C, 73.32 ; H, 6.45 ; N, 14.77 



MM! 6 0^t^t, «^iJ7 7-7 9 (Dit&WZmtzo 



R 3 — (CHj),,, 






B 


R 3 


m 




77 


CI 


""Ok 


2 


f*fe*S§.(MeOH) 

mp,269-280°C(#fl?) 

Ttmfttii ft C 24 H 25 CIN 4 0 
Salfil C, 68.48; H. 5.99; N. 13.31 
USSfi! C. 68.32; H. 6.07; N, 13.29 


78 


H 


XX 


1 


31 & $a ia [ ffiOnJ 

NMR X^'!7h;U5(DMSO-d 6 )ppm:1.56(2H l q.J 
=1 1 .5Hz).1 .74(2H.d.J=1 1 .5Hz),2.1 0-2.25(1 H,m) 
,2.79(2H,q,J=1 1.5Hz).3.24(2H.d,J=1 1.5Hz),4.54 
(2H.d. J=7.5Hz).7.29(1 H.t.J=8Hz).7.49(1 H.d.J= 
8Hz).7.50(1 H,t.J=8Hz),8.00(1H,d,J=8Hz),8.38( 
1 H,s).8.84(1 H,brs).8.95(1 H.brs),1 1 .62(1 H.s) 
IRT/^HU V (KBr) cm- , :3544.3228,1692 
7XX^^Hl m/z:282(M*) 


79 


H 


hex 


1 


NMR X^<7h^5(DMSO-d 6 )ppm:1.65-1.85(4 
H.m).2.00-2.1 5(1 H.m).2.84(2H,q, J=1 2Hz),3.30( 
2H,d,J=1 2Hz),4.1 8(2H.d, J=5Hz).4.51 (2H,d, J=7. 
5Hz).7.27(1 H.t. J=6.5Hz).7.40-7.60(7H.m),7.97( 
1 H,d,J=8Hz).8.31 (1 H.s),1 0.63(1 H,brs).1 1 .58(1 H 
,s) 

[RX^HU v(KBr) cm~':341 6,1672 
"^XX^HU m/z:372(M*) 
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mm 8 o 

4- [2- (4-7x^^r->-lH-f^V [4, 5-c] *yy>-i- 

-oi,) x^-;i/] - l -f^us;>*;i/^>^tert-^;u 

4- [2- [4, 5 - c ] *J D >- 1 -4 

ai^;b]-l-t:^ , Jv>*;i/^>^tert-7*^;i/4. 46g,7x/HH0. 
1 g&tfzKII<t*y£A 1 . 8 0g©M£t)^ 1 2 0°CT*7TOiH$Lfco S 

M^it i 0%7ki^b^h';^A7k?g$£AD;tTpH i oicngu Sffixf- 

feSfr£f#£o ftS?x^-;i/i: n-^1t>OS^P)fl^bTs Duftl 3 0. 5 
-13 2. 5"C©l»fefeS*^fco 

7C*«"«f C 28 H 32 N 4 0 3 

Sllil C, 71.16 ; H, 6.83; N , 11.86 
C, 71.10 ; H, 7.10; N, 11.69 

0©#i£fcftoT, HJi6^J8 1-8 7<7Mb£$) ; £?#7co 






R' 


R 3 


R B 




81 


H 




H 


«Sfe*£.gKMeOH) 
mp.1 52.5-1 53.5°C 
Ttmfttffe C 30 H 30 N 4 O 
III C, 77.89: H, 6.54; N, 
12.11 

H&fit C, 78.00; H, 6.29; N. 
12.05 
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82 


H 




H 


*Sfe*SH(AcOEt-iso-Pr 2 0) 
mp,187-189.5°C 
TiMfttii fil C 25 H 26 N 4 0 2 
Siilfil C, 72.44; H. 6.32; N, 
13.52 

C. 72.35; H. 6.26; N, 

13.42 


83 


H 


Ox 


F 


*lfe^m(CH 2 CI 2 -iso-Pr 2 0) 
mp,206.5-208°C 

Ttm^mm C 25 H 25 FN 4 0 2 -1/8H 2 0 
Sin fit C, 69.07; H, 5.85; N, 
12.89 

51 & fit C. 69.11; H. 5.74; N, 
12.85 


84 


Ph 




H 


Hfe^^(MeOH-iso-Pr 2 0) 
mp,205-207.5°C 

7E*fltftt C 3 ,H 30 N 4 O 2 -1/2H 2 O 
MWife C, 74.53; H, 6.25; N, 
11.21 

H^i C, 74.52; H, 6.37; N. 
11.10 




m 


R' 


R 3 


R B 




85 


H 




F 


^fe^S(AcOEt-n-Hexane) 
mp,1 33.5-1 35.5°C 

jtmwfim c 28 h 31 fn 4 o 3 

Slfefi C, 68.55; H, 6.37; N, 11.42 
HSfcfl C. 68.37; H, 6.47; N, 11.25 


86 


• 

Ph 


BocN^^ 


H 


SSfe^^(iso-PrOH) 

mp,207-208°C 

Ttmfttii fit C 34 H 38 N 4 0 3 
aiifil C, 74.43; H. 6.61; N, 10.21 
Hffcfil C 74.38; H. 6.68; N, 10.14 
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NMR X^<7h^S(DMSO-d 6 )ppm:1.64-1. 










72(4H,m).2.55-2.58(4H.m).2.98(2H.t,J=7H 


87 


H 


H 


z),4.80(2H,t,J=7Hz),7.25-7.31(3H,m).7.45 








-7.49(2H,m).7.53-7.60(2H,m).7.72(1H,d.J 
=7Hz).8.29(1 H.d. J=7Hz).8.37(1 H,s) 
7A7^^hJl/ m/z:358(M*) 



4- [2- {4-7$;- [4, 5-c] 1— r;i/) 

- l -tr^u y>*;i/Jt?>Ktert-y^-;i/ 

4 - [2 - (4-7iyJry-lH-^^V [4, 5-c] =JMU>- 1- 
yf)l) ifjv] - 1 -K^uy>*;i/JP>K tert-7f\H/4. 4 0gM7> 
- <i?A 3 4.5 g©I^, 1 4 0°CT- 3KHBH*#tfco 

flS/f-U>-/*>'-;i/ ( 1 0 0 : 1-2 0 : 1) S»UJSifclfc7;^t* 

7A^D7h^77^-ti^u y>fvrowx-T^ftj*bti. 8 8 

g©»tfeJI6g£?&fco f|5«:t*-;i>fr$>SISBLT* Bb&l 9 3-1 9 3. S"C<D 

TC^t/rft C 22 H 29 N 5 0 2 
JUKI C, 66.81 ; H,7.39; N, 17.71 
C, 66.93 ; H, 7.48; N , 17.66 

8 8 HM^'J 8 9-9 2 



70 



WO 00/09506 



PCT/JP99/04381 






R 3 




89 




8Sfe&JI(EtOH) 

mp,1 91.5-1 92°C 

5c^##rfi! C 24 H 27 N S 
gl&fiS C, 74.77; H, 7.06; N, 1 8.17 
USHi C, 74.87; H, 7.18; N, 18.06 


90 


-ex 


&Sfe*£H(MeOH) 

mp,231.5-232.5°C 

7cH##ffii C l9 H 23 N 5 0 
Stanfii C, 67.63; H, 6.87; N. 20.76 
Hi&li C. 67.46; H. 6.79; N, 20.63 


91 




&fe$SH(EtOH) 

mp,166-167°C 

TtMtttiife C 20 H 25 N 5 O 2 
Mmfc C. 65.37; H, 6.86; N, 19.06 
H&fil C, 65.52; H, 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 

mp,195-197°C(#fl?) 

Ttmfttiife C ls H (9 N 5 -C 4 H 4 0 4 -5/4H 2 0 
Strait C, 57.20; H, 6.12; N. 16.68 
USSfil C, 57.20; H, 6.23; N, 16.53 



nmm 9 3 

4- [2- (4-i/*3-)l7^; - 2 - 7 x— ;]/- lH-^5.y N /[4, 5- 

c] u>-i— f;i/) - 1 -f^u^>*;i/^>lgtert-7"f-;i/ 

4- [2- 2 -7x-;b- 1H-^^^ [4, 5-c] 3^ 

\)y- 1-^)1) ifji/] - 1 -h'^U tert-7*f-;i/0 . 6 9g 

0%S^^;i>T* >**«7 ml ©ii£«s i«f*H 0°CT- 215118 
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;ux-t^T-J©»#UT 0. 5 2 g©*Rfe*gH£ftfco 4 V7*n;V-;i/*>f, 
S^b b bITx ^1 7 0. 5- 1 7 1. 5"C©Jl8®BII£*§fco 
TcfRfltfrfiS C 3 oH 3 7N 5 0 2 

HHfil C, 72.12 ; H, 7.46; N, 14.02 

USUI C, 71.95 ; H, 7.72; N, 13.83 

HII&0'] 9 4 

4- [2- [4- (4 -A3-)Wi?i?>- 1 --Oi>) - 2 -7 1 H 

-4itr*J [4, 5-c] *yu>-i— if^] -i-f^u^>*;b 

4- [2- (4 -^OO- 2 -7x-;i/- 1H-^^'V [4, 5-c] *V 
ij >_ i -^;v) xf;i/] - 1 -tf^U */ tert-7f-;i/0. 8 0 g 
aVN-/f-^K^7S?>l il©S^«a*. 8 0°C"C 6 R$|g|*#Ufco 

zKU li^MifiV-n-'\^> (1:3-1:1) 

Bg B B B lT, ifc&l 4 0- 1 4 l°C©ftte4M*fl£ftfco 

7C*#*Tfii C 33 H 42 N 6 0 2 

mmm C, 71.45 ; H, 7.63; N, 15.15 
III C, 71.23 ; H, 7.65; N, 14.99 

3M9 4©£&C't£oT, «0'J9 5- 1 0 2 ©ft£$)£ff fco 
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BocN 




m 


R 2 




95 


NHMe 


Slfe^S(iso-PrOH) 
mp,161-162°C 

Ttmttn C„H 35 N 5 0 2 -1/2H 2 0 
SUfil C, 70.42; H, 7.34; N, 14.16 
HSifil C, 70.31; H. 7.23; N, 13.95 


96 


A 

J. 

N 
H 


*SfefSS(iso-Pr 2 0) 

mp,162-162.5°C 

TCffttfflrfil C 31 H 37 N 5 0 2 - 1/2H 2 0 
Mmfe C, 71.51; H, 7.36; N, 13.45 
Hl&fii C. 71.73; H, 7.35; N, 13.09 


97 




&fe£N*H(MeOH) 

mp.171-172°C 

TtmMSi fi£ C 33 H 4) N s 0 2 
Sal fit C, 73.44; H, 7.66; N, 12.98 
H&fil C. 73.44; H, 7.88; N, 12.93 


98 


ho 


&fe*§JI(iso-PrOH) 

mp,189-190 C ! 
Ttffttfflrffi C 32 H 39 N 5 0 3 

Slifil C, 70.95; H, 7.26; N, 12.93 

HSlfil C 71.22; H. 7.47; N, 12.94 


99 


NHBn 


NMR X^^HU5(CDCI 3 )ppm:0.99-1.06(2H.m),1.25-1. 
40(3H,m),1 .43(9H,s),1 .80-1 .90(2H.m).2.50-2.60(2H.m),3. 
95-4.05(2H,m),4.59(2H,t,J=7.5Hz),4.96(2H,d.J=5.5Hz),6. 

1 1 (1 H.t.J=5.5Hz).7.24-7.28(1 H.m),7.30-7.35(3H,m),7.48 
(2H,d,J=7.5Hz).7.50-7.55(4H,m),7.60-7.65(2H,m).7.94-7 

.96(2H.m) 

IRvf^hJU/tKBr) cm-':3436,1690 
TX7.^h;U m/z:561(M + ) | 
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BocN 




m 


R 2 


#3t± 


100 




NMR 2/<£hJU <5 (CD CI 3 )ppm: 1.00-1 .08(2H.m),1 
.30-1 .35(1 H,m), 1 .38-1 .42(2H.m), 1 .43(9H.s).1 .83- 
1 .90(2H.m),2.57(2H,brs),3.98(2H,brs).4.6 1 (2H,t, J 
=7.5Hz),4.99(2H,d.J=6Hz),7.33-7.35(1 H.m),7.39( 
2H.d,J=6Hz).7.51-7.59(4H,m),7.64-7.67(2H,m).7. 
88-7.89(1 H,m).7.96-7.97(1 H,m),8.53(2H.d, J=6Hz 
) 

IRX^HUf (KBr) cm"':3428,1692 
^XT^MU m/z:562(M*) 


101 




NMR X^^7h;U(5(CDCIj)ppm:0.98-1.06(2H.m),1 
.25-1.40(3H.m),1.43(9H.s),1.80-1.85(2H,m),2.50- 
2.60(2H.m).3.79(3H.s),3.90-4.00(2H,m).4.59(2H,t. 
J=7.5Hz),4.87(2H.d. J=5.5Hz).6.05( 1 H,brs).6.86(2 
H.d.J=8.5Hz).7.31(1H.tJ=7.5Hz).7.40(2H 1 d.J=8.5 
Hz).7.51-7.60(4H,m),7.60-7.65(2H,m).7.94(2H.d. 

J-o.jnZj j 

[RX^^h^I/(KBr) cm-':3432.1692 
T^X^HU m/z:591(M*) 


102 


JO 

\ H 


NMR X^<<7h;U<5(DMSO-d 6 )ppm:0.87(2H.q,J=5 
Hz),1 .20-1 .35(3H,m),1 .36(9H.s).1 .75(2H.q, J=7.5H 
z).2.54(2H,t,J=1 2.5Hz).3.77(2H,d.J=1 2.5Hz).4.64( 
2H.t, J=7.5Hz),6.99(1 H,t.J=8Hz),7.34(2H.t,J=8Hz) 
.7.44(1 H,t J=7.5Hz),7.56(1 H.t,J=7.5Hz),7.60-7.67 
(3H,m).7.76-7.82(2H,m),7.87(1 H,d.J=7.5Hz).8.1 6( 
1 H.d, J=7.5Hz).8.24(2H.d. J=8Hz),9.03(1 H.s) 
IRX^hJl/ l/(KBr) cm"':2932,1692 
| TXX^^Hl/ m/z:547(M*) 



mm i o 3 
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4-7^-2-7i-;V-l - [2- ( 4 - t^U ifM -1H- 
-f^ N 7"[4, 5-c] *J U> • hU7MoSKig' 
4- [2- [4- (4-/ -2-7i-;b-lH--f 

5. [4 , 5 -c] *y u >- l --f x?-;i/] - i -t^'j 

g?tert- 7?-;K). 3 0 gfiV h 'J 7;btnff89 nl ©I^ftS, *MR6 5°Ct 

7 J: ^ V 7"d ; V -;i/©it^ f> S^ a H B LI , ib£2 2 3-2 2 4°C© 

nMfttixm. C 23 H 25 N 5 ■ 2CF 3 C0 2 H-H 2 0 
mtmm C, 52.51 ; H, 4.73; N, 11.34 
m%km C, 52.61 ; H, 4.45; N, 11.61 



fdfifiW 1 0 4 

1- [2- (4-7on-2-7xx;i/- lH.-'f ^ *V [4, 5-c] *V 

1- [2- (4-7DD- 2 -7 x-;i/- lH--f ^7'7* [4, 5-c] 
U>-l--f^) x^;i/] -4, 4-xfb>y«y^ l iy>0. 3 9 gR 

if«4 mi ©®^»4sa-e ao^wifco sjfcjg^tti 

2 goiMft^fe. m^ntzmfozmm^fr-n-^rty (i : 1) 



JI£f#£o <{V7nrt;-)Upt>nm&L-Cs 1 6 3 ~ 1 6 5 "C©iMtt 

TtMftVim C 23 H 21 C1N 4 0 
SlSKfi C, 68.23 ; H, 5.23; N, 13.84 
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lit C, 68.26 ; H, 5.31; N, 13.78 

mm i o 5 

1- [2- (4-^0O-2 -7x-;i/- 1 H-'f [4, 5-c] *J 

1- [2- (4-^DD-2-7i-;H1H-^^ [4, 5-c] *7 
g^-!-^;^) x^;i/] 20g, iMI&t: K u^-i/JlT 

= >0. 04g,R8thU')A0. 0 9 g&tf^y-JM il ®*g£tl£giS 
tmPWlfeo J5/Sft££ilfciU Mt:^7X^^- b V ^Azkjg$£Jn;iT 

2 0 1-2 0 7°C (#81) <D»6ISii£f#7co 
7C*#*rfiS C 23 H 22 C1N 5 0 • 1/2 H 2 0 

Ssrafii C, 64.41 ; H, 5.40; N, 16.33 

til C, 64.75 ; H, 5.32; N, 16.09 

IWJ 1 0 6 

4- [2- (2-7i-^-iH-^^V [4, 5 - c] >- 1 -4 

4- [2- (4-^DD-2-7i-;i/~ 1H-^^V [4, 5-c] *J 
ij > - 1 - >f ;U) x^;i/] - 1 -t^U S?>*;i/#>K tert-^;i/0. 8 0 g 
&t>*5 . 3 0 g©/*/-;u8 0 mlHSSffiSs SiSSffT? 1 

-n-^7#> (1 : 1-4 : 1) tfc»>U iiVfrt}? A* D7 h?" 

V7"Df;i/^-x;i/^e.S^tTs i^l3 8~13 9°C©ife 

■ 
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7G*4MHft C 28 H 32 N 4 0 2 
MB® C, 73.66 ; H, 7.06; N, 12.27 
:^fifi C, 73.46 ; H, 7.21 ; N, 12.17 



mmm 1 o 6 osattot, 107-109 oit^m^mz 



|3_ 



(CH 2 ) 






R 3 


m 




107 


-a 


1 


fSfe*£J|[l£8£ii](MeOH) 

mp,258-261°C(#fl|) 

7c5H##ffil C 16 H t8 N 4 -2HCI-H 2 0 
til C, 53.79; H. 6.21; N, 15.68 
HBfi C. 53.49; H, 6.14; N. 15.67 


108 


-a 


2 


&fe*SII[&i|iS](MeOH-CICH 2 CH 2 CI) 
mp,220-233°C(#fl?) 

mmfttii m. c I7 h 20 n 4 - 2hci • 1 /2H 2 o 

3isHi C. 56.36; H, 6.40; N. 15.46 
UStfil C, 56.36; H, 6.18; N. 15.35 


109 




2 


&fe&&[£i££](MeOH-iso-Pr 2 0) 

mp,225-238°C(#fl?) 

5c*^«fii C 2I H 28 N 4 -2HCI-1/8H 2 0 
SlfflM C, 61.27; H. 7.41; N, 13.61 
USSfil C, 61.03; H. 7.44; N. 13.50 



»J 1 1 0 

4-^dd-2-7i-J1/-1- [2- (4 - tr^u xfM - 1 H- 
* [4 S 5-c] U> 'MiS^^v^iig 

4-^DD-2 -7x-;U- 1 - [2- (N-HJ7i-;M^I/-4-^ 
tf SW) - lH-f ^7 [4, 5-c] U>3. 64g, 

-;i/3 0 ml Slf h V 7;i/tDM 1 0 ml (Dm&toZM.U.t 1 BSKfllttLfco fi 
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te&Ltzm, tki^ i o%?miti- h u ^a*»tph i 1 urau 1 , 

#M7kU Mmitl. 7 .4 g f#£ 0 Mfef^cD— gP^S 

mz£*)i&mi&tU ;-)lfrt>n$£M>LX, M&2 5 7-2 6 5°C (ftM) 

ISalLT, gfc£ 1 8 5 . 5 - 1 8 6. 5°C (ftM) ©&S£*£Il£f#;fco 
MMM ; 

5c^^*fffl C 23 H 23 C1N 4 -HC1-H 2 0 
HsiSKil C, 62.02 ; H, 5.88; N, 12.58 
III C, 62.08 ; H, 5.77; N, 12.60 

nMftmm. C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 
Slrafi C, 61.77 ; H, 5.57; N, 10.67 

mmm c, 62.04 ; h,5.4o ; n, 10.70 
mmm 1 1 1 

4-7i/^y- 1 - [2-(4-ti'^U^;i/)x^;b] - 1H-^^V*[4, 

5-c] *yj>- h 'J^^ttd^^ 

4- [2- (4-7iy+y-lH-^f^'V [4, 5-c] */>j>-l- 
j )l) - 1 - fc^'J i/>i3)l#>m. tert-^;i/0 . 3 0gfflM^f 

U> 1 0 ml jgi&^^T. h U 7;1/^-dM1 ml £2)D;LT 1 . 5B#P^Mff Ltzo 

;u®m»?>?i§§b1l-<^ ib^2 i i~2 i 6 a c(Dm&.^zmtzo 

KMfrtiim C 23 H 24 N 4 0-CF 3 C0 2 H-1/8H 2 0 
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mmm c, 61.44 ; h, 5.21 ; n, 11.46 

C, 61.26 ; H, 5.05; N, 11.47 

wtm i i 2 

4 -7DO- 2 -7 x~;b- 1 - [2- ( l-^7y;;i/) x^;b] -1H 

-^*V[4, 5-c] *7V> • ^^>^;b*>M 

4- [2- (4-^od-2-7i^-1H-^^V [4, 5-c] *J 
V>- 1-4)1) - 1 -¥^?i/>t))m>m. tert-7"^;i/ 1 . 2 0 g 

©1 , 2-y^DDi^> 1 2 d1 itt, ^>7Jb*>g? 1 . 2 ml £fln;LTx 

^fiT- 5 # PeOlf # b £ o SJSS^ti £ -i v 7* d ; \j J: x * y £ in x. X #f 

ajb£l£li£3imu 1. 2 4 g©*&*£ll£f# fco/^y-^*^SIS^bTx 
1>j5 256-270 °C {ftM) ClWaSifeo 
TC^^tffl C 2Z H 22 C1N 5 -2CH 3 S0 3 H 

SUfi C, 49.35 ; H, 5.18; N, 11.99 

m%km C, 49.60 ; H, 5.11 ; N, 12.16 

i i 3 

4-7^-1- [2 - (4-t:^>;^;i/) x^;i/] -ih-^^"v" [4, 
5-c] 'J >'MS 

4- [2- (4-7^-lH-f^V [4, 5-c] *7 U>- 1 — Ol/) 
- 1 - t^u ^>*;i/^*>K tert-7*^;H . 5 7 g £mb7k»@£^ 
f-;W§M4 0 ml (DM&VqZs ^ST- 5B#P B m#tfco S^g-&t){-7K^JPx.s 1 

ajM£I)#7]<&M£g£U #<bft£M£Mx^;i/-t*ft#UT 1 . 0 1g© 

mm^BB^mtz 0 m^ntz&B^mitAf-u>-^^y-^(4 o : 1-20 : 

1) ^^tH}gjr«hr§T;i/^7"*7/A7 0-7b7*77^--eHMt. -f V 7*P 
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t>ni&mLT, 243-244 °C (ftM) (DM^^mzo 
jtrnfttirm C„H 21 N 5 -HC1 • 3/4H 2 0 

C, 59.12 ; H, 6.86 ; N, 20.28 
C, 59.10 ; H, 6.83 ; N, 20.30 



MM I 10-11 3©^i:^oTs»Jl 14-18 6 <Dit&W)Zmtz 



Ht(^ \ — 



(CH 2 )m v 




1 HJS 

m 


R 


B 


m 


W $5 BB M 5&) 


114 


Ph 


H 


0 


&Sfe$£la(CICH 2 CH 2 CI-AcOEt) 

mp.253-256°C(#fi?) 

Ttmfttirm C 2I H 19 CIN 4 
SUM C, 69.51; H, 5.28; N. 15.44 
H&fit C, 69.29; H, 5.19; N. 15.27 


115 


H 


H 


1 


&!fe*iSIIPe&J&](MeOH-EtOH) 
mp,273-286°C(#fl¥) 
Ttmfttirfe C, 6 H 17 CIN 4 -2HCI 
111 C. 51.42; H, 5.12; N, 14.99 
Hg&il C 51.47; H. 5.08; N, 14.85 


116 


Ph 


H 


1 


£$fe^[7T;U&t&](MeOH) 
mp.268-271.5°C(#<&) 

C 22 H 2 , CIN 4 • 1 /2C 4 H 4 0 4 • 3/2H 2 0 
Strait C, 62.40; H, 5.67; N. 12.13 
Hgjfit C, 62.52; H, 5.28; N, 12.15 


117 


H 


H 


2 


4Sfe&lH[i&&i&KEtOH) 
mp.258-267°C(#j$) 
Ttmftttm C I7 H I9 CIN 4 -HCI 
StSfitC 58.13; H, 5.74; N, 15.95 
Hl&iit C. 57.88; H, 5.46; N, 15.78 
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(MeOH-iso-Pr 2 0) 










mp,204-207.5°C 


118 


H 


CI 


2 


C 17 H 18 CI 2 N 4 -CF 3 C0 2 H-1/4H 2 0 
Sin til C, 48.78; H. 4.20; N, 11.98 
Hifcfil C. 48.76; H. 4.34; N, 11.89 



(CH2) mN 




m 



R' 



R ! 



119 



120 



OH CI 



Me I CI 



m 



$t*lfei!Sg.(CICH 2 CH 2 CI-MeOH) 
mp,240-245°C(#fl?) 
Jtmftffife C I7 H, 9 CIN 4 0-1/2H 2 0 
Stiflt C, 60.09; H, 5.93; N, 1 6.49 
HSH£ C. 60.32; H, 5.72; N, 16.41 



&*ife&r B [HJ?;u;J-P6t&&](EtoH) 

mp.201-202°C 

C 18 H 2 ,CIN 4 - CF 3 C0 2 H • 5/4H 2 0 
JUrafit C, 51.62; H, 5.31; N, 12.04 
C. 51.82; H, 5.12; N. 12.22 



121 



CF. 



CI 



mp,233-235°C 

7Cfft##rlt C 18 H I8 CIF 3 N 4 -CF3C0 2 H 
Sttfi C. 48.35; H. 3.85; N, 11.28 
C. 48.31; H, 3.88; N, 11.21 



122 



Ph 



H 



&fe*£.Ii[i&8Si&](EtOH) 
mp.191.5-192.5°C 
5c*^«ffil C„H 24 N 4 -2HCI-H 2 0 
Sttfi C, 61.74; H, 6.31; N, 12.52 
;&fi|C, 61.69; H, 6.51; N, 12.44 
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m £ * # a t h >j -? fr* p w m 










£](EtOH) 


123 


Ph 


CI 




mp.260-263°C(#f&) 


3 


Tbmmsim c 24 h 25 cin 4 -cf 3 co 2 h 

Slifil C, 60.17; H. 5.05; N, 10.80 
Unfit C. 59.94; H. 5.08; N, 10.80 




m 


R 2 


B 


W 




124 


Me 


H 


CH 


»fe£ADSBtt](EtOH) 

mp,199-201°C 

TcHttfflffit C 24 H 2B N 4 -HCI-7/2H 2 0 
Sai1@ C, 61.33; H, 7.29; N, 11.92 j 
HiHi C 61.21; H, 7.26; N, 11.80 


125 


CI 


CI 


CH 


HfeSSIICHJ^U^QBt&l&KMeOH) 

m Pl 249-255°C(#fl?) 

5c^»*ffil C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
Saifit C, 55.67; H. 4.30; N, 10.39 
Unfit C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


j CH 


4$feafc^tt H B a [hU^;U^-PK^](MeOH) 

mp,255-262°C(#$) 

7C5?l#«rfit C 24 H 2S CIN 4 -CF 3 C0 2 H 
SU&fit C 60.17; H, 5.05; N, 10.80 
HSjfit C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


;jfcftfe$SH(EtOH) 
mp,169-170°C 

TcfUtfflrfit C 24 H 25 CIN 4 0-1/2H 2 0 
3fifit C. 67.05; H, 6.10; N, 13.03 
Unfit C, 67.32; H, 6.06; N. 13.02 


128 


CI 


H 


N 


f&fe!giP H [ h 'J.? JU* □ St&&](MeOH) 

mp,260-268°C(#fg) 

7ClH##ffit C 22 H 22 CIN 5 -CF 3 C0 2 H 
MM fit C. 56.98; H, 4.58; N, 13.84 
Unfit C, 56.76: H, 4.47; N, 13.82 
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H8& 1 

m 


R 2 


R 3 




129 


CI 


H 


mp,191-193°C 

TcftttflHI C 23 H 23 CIN 4 
Strait C, 70.67; H, 5.93; N, 14.33 
HS&fil C, 70.70; H, 6.08; N, 14.28 


130 


CI 


"Ok 


*Sfe*i£JI(AcOEt) 

mp,1 56.5-1 57.5°C 

7C^##ffi! C 23 H 23 CIN 4 
SUfil C, 70.67; H, 5.93; N, 14.33 
Hi^ii C, 70.64; H, 5.92; N, 14.21 


131 


CI 




HfefSS(EtOH) 

mp,169-171°C 

5cf?§#«r fit C 22 H 2) CIN 4 0 
Slrafit C. 67.26; H. 5.39; N, 14.26 
fSSSfll C, 67.31; H, 5.55; N, 14.Jz 


132 


CI 




(iso-PrOH) 
mp,158-163°C(#fl?) 

C 23 H 24 CIN 5 -2CF 3 C0 2 H-3/2H 2 0 
Stifil C, 49.06; H, 4.42; N, 10.60 
HSJfil C, 49.04; H, 4.41; N, 10.73 


133 


Me 




$*ife*SJI(AcOEt) 
mp,88-89°C 

7E*#MC 24 H 2 ,N 5 -H 2 0 
SUfil C, 71.44; H, 7.24; N, 17.36 
I H&fil C. 71.25; H, 7.23; N, 17.03 
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mp.261-272°C(#$) 

C 22 H 2 ,CIN 4 -1/2C 4 H 4 0 4 -5/2H 2 0 
tlfil C. 60.06; H. 5.88; N, 11.67 
SHE C, 60.07; H, 5.89; N, 11.60 
tttfcftfi [ a] D M : -12.0° (c=0.1. 
DMSO) 



mp.215-221°C(^) 
TEfSlttflriil C 23 H 27 CIN 4 -CF 3 C0 2 H 
C, 59.00; H. 5.55; N, 11.01 
C, 58.85; H. 5.63; N, 11.05 




(MeOH-iso-PrOH) 

mp,225-232°C(#fl?) 
TtfUtttfrfil C 22 H 25 CIN 4 -CF 3 C0 2 H 
InM C 58.24; H. 5.29; N, 11.32 
Hit C. 58.09; H. 5.29; N, 11.32 



^fe«S^[h'J7;u^-o^^](EtOH) 

mp,224-224.5°C 

C 21 H 2 ,CIN 4 S • CF,C0 2 H • 3/2H 2 0 

C. 51.35; H. 4.68; N. 10.41 
C. 51.65; H, 4.32; N, 10.16 
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m 


R' 




138 


n-Bu 


*Sfe$g^(AcOEt) 

mDl30-131°C ! 

5cfH##rfi C 2 ,H 27 CIN 4 
Saifil C, 68.00; H, 7.34; N, 15.10 
H&fil C, 67.76; H, 7.59; N, 14.96 


139 


I X) 


*8fe&B s B[HJ:7;u;fogW£](EtOH) 

mp.139-139.5°C 

C 23 H 29 CIN 4 -3/2CF 3 C0 2 H-H 2 0 
Slid C 53.29; H, 5.59; N, 9.56 
HKii C 53.23; H, 5.33; N, 9.56 


140 


Bn 


2fe^fe^B%(AcOEt-iso-Pr 2 0) 

mp,230-234°C(#fl?) 

Ttmfttii m C 24 H 25 CIN 4 - 1/4H 2 0 
SaHi C. 70.40; H. 6.28; N, 13.68 
HS&fil C. 70.41; H. 6.27; N, 13.54 


141 




&St fe**[>*>^ib»lC/IWl](MeOH) 
mp,196-207°C(#fi?) 
5cf£##Tfit C 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 
Slifil C 51.71; H, 5.62; N, 8.93 
1 H&fil C. 51.59; H. 5.42; N, 8.87 
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hn Ol / 



N CI 



m 


R' 


®&m&&%m 1 


142 


fT Me 


MfefSa[7V;U&Jg](MeOH) 

mp,224-229°C(#fl|) 

5c^^«f fit C 24 H„CIN 4 - C 4 H 4 0 4 ■ H 2 0 
gtiffl C, 62.39; H, 5.80; N, 10.39 
HSlfil C. 62.46; H, 5.51; N, 10.42 


143 




»lfeeS[7-7JUitffi](EtOH) 
mp.21 3.5-21 6°C(#fl?) 
7LfSt##rfil C 24 H 2$ CIN 4 0-C 4 H 4 0 4 -1/4H 2 0 
C. 62.10; H. 5.49; N, 10.35 
HSHS C. 61.94; H. 5.45; N, 10.30 


144 


j .17 


ttfeeSEhU^^^-PWItffi] 

(MeOH-iso-Pr 2 0) 

mp.253-257°C(#fl?) 

C 24 H 25 CIN 4 S-CF 3 C0 2 H-1/2H 2 0 
SUfi C. 55.76; H, 4.86; N. 10.00 
USSfi C. 55.67; H, 4.59; N, 9.99 


145 


Me 


»fe*£fi[HJ7;M-pRIH«(EtoH) 

mp.218-225°C(#fi?) 

Ttmfttt C 24 H 2S CIN 4 OS • CF,C0 2 H 
31ft tt C, 55.07; H, 4.62; N, 9.88 
HSifil C, 54.91; H, 4.69; N, 9.77 


146 


XT 


fcfe*6S[MJ7JU;J-PBIt£](MeOH) 

mp,270-277°C(#fi?) 

7C^^«f fit C 24 H 25 CIN 4 0 2 S - CF,C0 2 H 
atifil C, 53.56; H, 4.49; N, 9.61 
HSHi C, 53.51; H, 4.50; N. 9.62 | 
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m 


R' 




147 


mm 


&Sfe&ll[:7v;u&J&](EtOH) 

mp, i i^o v-'V/jnW 

TclflftflHit C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Slilfil C, 59.72; H, 5.20; N, 10.32 
HS&fit C. 59.81; H, 5.07; N, 10.33 


148 




t 6 8 1 [ 7 7 it 1 

i£](MeOH-iso-PrOH) 

mp.184-187°C(#fl|) 

TCffttftfffiS C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Strati! C. 59.72; H, 5.20; N, 10.32 
H&fi! C. 60.00; H, 4.91; N, 10.34 


149 


F 


&fe*£H[7VjU&i&](MeOH) 

mp.204-209 o C(#f|?) 

7cm^*ffil C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
Slra fit C, 59.72; H, 5.20; N, 10.32 
USUI C. 59.53; H, 4.92; N, 10.41 


150 


F 


*sfe$s B B H [h»j^;u^-n^m](EtoH) 

mp,260-263°C(#fl?) 

Ttmfttilfe C 23 H l9 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
Sinfil C, 50.47; H, 3.73; N, 9.42 
Hgjfit C. 50.33; H. 3.53; N, 9.51 


151 


F 


IICHJ O 6m&](MeOH) 

mp,259-261°C(#fl?) 

5tm'Atirm C 23 H I8 CIF 5 N 4 -CF 3 C0 2 H 
SlSifil C. 50.48; H, 3.22; N, 9.42 
Hg&fit C. 50.28; H. 3.28; N. 9.46 
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« 


R' 




152 


jo 


«Sfetta[^^>XiU*>iltt](EtOH) 

mp.195-202°C(#fl?) 

TC^^flfii C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 

SIM C, 54.13; H, 5.45; N. 13.63 


153 




2Sfe$£&[7T;U&i£](MeOH-EtOH) 

mp.181-185.5°C(#fl?) 
7C*»ttttC„H M CIN s -C 4 H 4 0 4 -H f O 

m^/* r» en 17- l-l R 07- KJ 11 11 
*=tnHB IIM oy.o/, n, O.o/ t IM, IO.OI 

fliifiS C. 59.37; H. 5.1 1; N. 13.37 


154 




a* st an tttt & c h ■ j ^ ;u * □ & m 

i&](EtOH) 

mp.197.5-204°C(#fi?) 

Tzm^m C 22 H 22 CIN S -CF 3 C0 2 H-1/4H 2 0 
SIbUS C, 56.47; H, 4.64; N, 13.72 
H^fii C, 56.45; H. 4.58; N. 13.72 


155 




&fe£§gi[MJ:7;U<rOgt&£](EtOH) 

mp.250-255°C(#fi?) 

5c§¥l##rfil C 29 H 27 CIN 4 -CF 3 C0 2 H 
Still C, 64.08; H, 4.86; N, 9.64 
HUfi C. 63.81; H, 4.92; N, 9.63 


156 




&fe*SII[Mj:7;u:*ofim£:i(EtoH) 

mp.1 44.5-1 45.5°C 

C 29 H 27 CIN 4 0 • CF 3 C0 2 H • 3/2H 2 0 
3iifii C. 59.66; H. 5.01; N, 8.98 
| HSHS C, 59.44; H. 4.71; N, 9.04 | 
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R' 




157 




mp,174-175°C 

C 24 H 22 CIF 3 N 4 - CF 3 C0 2 H • 5/4H 2 0 
Slifil C, 52.44; H, 4.32; N, 9.41 
HM C, 52.54; H, 4.19; N, 9.53 


158 


P 


&fe*£ H B B [hU:7;u*PSfI$&3(MeOH) 

mp,231-24rc(#fl|) 

TtmWSi fit C 2I H 2I CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
SUfil C, 54.82; H, 4.60; N, 11.12 
USSfit C, 54.73; H, 4.42; N, 11.21 


159 


I P 

/ 


&fe$S ? O Bt&i&KEtOH) 
mp,256-261°C(#fl?) 

7E*##rfil C 21 H 21 CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
Sfraill C, 53.59; H, 4.40; N, 10.87 
Hg?{£ C, 53.53; H, 4.33; N, 10.90 


160 




*Sfe«S B B H [K'j7;U>t-P^^](MeOH) 
mp,270-273°C(#fl?) 

Ttmfttiim C 20 H 2 ,CIN 6 -CF 3 CO 2 H-1/2H 2 O 
SlUi C. 52.44; H, 4.60; N. 16.68 
HSHt C. 52.15; H. 4.74; N, 16.95 


161 


P 

it ' 


ft *f *S £ [ h ') Z> )\, * P Bt Ml 

&](EtOH-Et 2 0) 

mp.203-203.5°C 

Ttmfttirfe C 20 H 20 CIN 5 S-CF 3 CO 2 H 
SaHi C. 51.61; H, 4-13; N. 13.68 
HSfcfit C, 51.48; H, 4.22; N. 13.52 
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162 




2fellfe^ H B B [^^^](iso-PrOH) 
mp t 245-249°C(#8?) 
5bm^m C 24 H 25 FN 4 -2HCI-3/4H 2 0 
^fil C. 60.70; H, 6.05; N, 11.80 
J&ffi C. 60.81; H. 5.93; N, 11.72 



163 




ftefeA[ttifttt](EtOH) 

NMR X^h/U 6 (DMSO-d 6 )ppm:1.30-1.40(2H, 

m).1 .55-1 .70(1 H,m),1 .70-1 .80(4H.m).2.65-2.80(2 

H,m).3.1 0-3.25(2H,m),3.1 7(3H.s).4.73(2H.t,J=7.5 

Hz).7.97(1 H.t,J=7.5Hz),8.04(1 H,t. J=7.5Hz).8.55- 

8.65(2H,m).8.84(1H,brs),9.06(1H,brs) 



164 



JO 



&IIfe£SJI(AcOEt) 
mp,176-177.5°C 
7tmfttiT fit C 23 H 25 N S 

C. 74.36; H. 6.78; N. 18.85 
C. 74.09; H. 6.90; N. 18.69 




165 



XT 



3Sfe3£ll[l£&^](MeOH-iso-PrOH) 
mp,300°C£A± 

Ttmfttirm C 25 H 25 F 3 N 4 -2HCI-1/2H 2 0 
■ fig C 57.70; H, 5.42; N. 10.77 
&fit C. 57.72; H, 5.12; N, 10.79 



166 



> 



aSftfettfiKiso-PrOH) 
mp.166-167°C 
TimfttiTfe C 22 H 24 N 4 0-H 2 0 

C. 69.82; H. 6.92; N. 14.80 
C. 69.53; H, 6.97; N. 14.59 
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167 


HN^S 


«ifefS H S B[^^^](EtOH) 

mp.218-219°C 

7C^*ffi|C 2l H 24 N 6 -3HCI 
SimM C 53.68; H. 5.79; N, 17.89 
HHfil C, 53.63; H, 6.01; N, 17.89 


168 


P 


&ftfe& H B H [£iH£](MeOH) 

mp,293-298°C(#fl|) 

Ttmftttfe C 21 H 2 ,N 5 S-2HCI-H 2 0 
JUrafit C, 53.84; H, 5.81; N, 14.95 
Ullfil C, 53.59; H. 5.71; N. 14.82 


169 


I P 


;ifcHfe*S&[J£8gi&](EtOH) 

mp,196-199°C 

TtMfttixfc C 22 H 24 N 4 S ■ 2HCI • 3H 2 0 
SUfit C. 52.48; H, 6.41; N, 11.13 

CtSE^Wr CO A A. I_l C CO. M 1 1 lo 1 

C, 52.44; H, 6.68; N, 11.1 J 


170 


| / Me 


m. n *s b b b c k v ? * o # et 

tt](EtOH) 
mp,228-229°C 

7C^##Tfit 

C„H 26 N 4 S • 3/2CF,C0 2 H • 1 /2H 2 0 
gfrafit C, 54.73; H, 5.03; N, 9.82 
Unfit C, 54.46; H. 4.91; N, 10.00 


171 


Me 

p 


^mfe^ H B B [^St^](EtOH) 

mp.274-277t($HB) 

TCmMfc®. C 23 H 26 N 4 S-2HCI-5/4H 2 0 
MMVL C, 56.84; H. 6.33; N, 11.53 
Unfit C. 56.79; H, 6.11; N. 11.51 
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1 1 
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R' 


R 2 




1 1 /Z 


o 

/ Me 


1 


mp,189-190°C 

THUS V - , 22 n 23 , -'"'4 0 °' '" r l uu l' 1 

SUfii C. 51.59; H. 4.24; N. 9.63 
Hg&fit C, 51.54; H, 4.29; N, 9.65 




Me 

A 
P 




&Sfe$$J?i[HJ:7;i~J-Pim£](EtOH) 
mp.194-195°C 

7C9K7J •WTilS. 0 22 n 23 L,llM«J> o/'torjOUjn 
Slifil C, 53.16; H, 4.42; N. 10.12 
USSfil C. 53.18; H. 4.39; N, 10.39 


174 




Me 


&*lfeiSSI|[i£8|i£KEtOH) 
mp,245.5-246.5°C 

j 7L^^«fffi C 22 H J5 N s -2HCI-3/2H 2 0 
SIHI C. 57.52; H, 6.58; N. 15.24 
HS&ffi C, 57.65; H, 6.33; N, 1 5.23 


175 




Me 


&mfe*SII.[i&&l£](EtOH) 
mp,224-225°C 

5c*»«T C 2J H 2V N 5 - 2HCI - 5/2H 2 0 
SSHS C. 56.21; H. 6.97; N, 14.25 
H&{£ C. 55.95; H, 6.70; N, 14.23 


176 


H 


. O ' 


MS] 

(EtOH-iso-Pr 2 0) 
mp.1 89.5-1 92.5°C 
7C3f§##rfil C 23 H 2 ,FN 4 0 • CF 3 C0 2 H 
fit C, 59.52; H. 4.80; N, 11.11 
1 H§ifi! C, 59.41; H, 4.89; N, 11.16 | 
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R 2 




177 


OPh 


m *s n c h 7 * p & 

i&KEtOH) 

mp,2 1 4.5-2 15.5°C 

C 29 H 2a N 4 0-CF 3 C0 2 H-1/2H 2 0 
Sirafil C, 65.14; H. 5.29: N, 9.80 
fUfcfil C, 65.40; H, 5.07; N, 9.85 


178 


NHPh 


&tfe$£J|(MeOH-iso-PrOH) 

mp,191-194°C 

7C^^*f fit C 29 H 29 N 5 
§§afil C, 77.82; H, 6.53; N, 1 5.65 
Hifcfit C, 77.76; H. 6.59; N. 15.56 


179 


NHMe 


&Hfe*S H B B [£I£&](iso-PrOH) 
mp,209-210°C 

3HHi C, 58.83; H, 6.69; N, 14.29 
HSMi C, 58.88; H, 6.51; N, 14.13 


180 


NMe 2 


«Sfe«S H B H [^^^](MeOH) 
mp,205-206.5°C 

5c^»«ffil C 25 H 29 N 5 -2HCI-5/2H 2 0 
SaifiS C, 58.02; H, 7.01; N, 13.53 
HSIffil C, 58.01; H. 7.02; N. 13.50 


181 


i ♦ 

H 


mp.210-212% 

TCfUtfflrfil C 26 H 29 N 5 -2HCI-H 2 0 
Slifit C, 62.15; H. 6.62; N, 13.94 
H&fi C. 61.99; H, 6.44; N. 13.85 
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m 


R 2 






MURn 


*8fe^ H a H [tl^^](iso-PrOH) 
mp,244-245°C 

T?^4>ifrfi& C H N '2HCI-3/4H.O i 
SUM C. 65.75; H, 6.35; N, 12.78 
HSlfi! C, 65.81; H, 6.13; N, 12.68 


1 DO 




*ftfe*S&Mi**l<EtOH) 

mp,190-193°C 

gtnfit C, 57.29; H. 6.13; N, 13.82 
H^ii C. 57.46; H, 5.98; N, 13.77 


184 


i 


&HfeiS3.§ 1 [£igi&](EtOH) 
mp. 231. 5-23 2°C 

i TC^Sfrflfd C..H M N.-3HCI-3/4H.O 
Siifil C. 58.23; H. 6.72; N, 14.55 
HSHi C. 58.12; H. 6.93; N, 14.46 


185 




*Sfe£t# B B B [£i£&:i(EtOH) 

mp,187-189°C 

TtmftVi fit C 28 H 3 ,N S • 2HCI • 3/4H 2 0 
SHii C, 63.93; H. 6.99; N, 13.31 
HHIi C. 64.05; H. 6.93; N, 13.32 


186 




S8fefS&[£&iS](EtOH-iso-PrOH) 
mp.194-195°C 

TtmMfife C 27 H„N s O-2HCI-3/2H 2 0 
Slilfi C, 59.89; H, 6.70; N, 12.93 
I H&fil C. 59.72; H. 6.64; N, 12.85 



mm 18 7 

1- [2- (N-n-7f;i/-4-KMjy;i/) -4-^no-lH- 

[4, 5 - c] «J > • 
4-£no- 1 - [2 - (4-txij-») xf-;H - 1 H--T [4, 
5-c] *y »J> • h U7MDftiygl. 2 0gW»'J^A0. 7 7g 



94 
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©N, N-y^f;i/*;i/A7^ K6 DliWCiST^ ^bn-^f^O. 3 

o mi ^iru 5 mmmwbtzo Kmm&m^ 1 o%?miti- v *i>7mmz 

M^H^ULT^ Ib&l 4 4-1 5 8°C©Mlg^$:f#feo 
^HtffHfi C 21 H 27 C1N 4 - 2HC1 • 1/2H 2 0 

SttfS C, 55.70 ; H, 6.68; N, 12.37 

HI C, 55.80 ; H, 6.65; N, 12.44 

-mm 1 8 8 

1- [2- (N-T-te^;t/-4-t*^U -4-^no-lH- 
JXV'J 14, 5-c] u> 

4-^OD-l- [2- (4-h'^'J -lH-'f [4, 

5 _ c ] *j\)y • h ij 7;b^-o@^^0 . 6 0 gfflf'J v>4 ml ?g?£4U3, M 
«2 ml MT lBMttfLfco SliMSJU SfctM V 

y7*DtVl/X-^;i/©^»£f?^IIL-^ ib£l 8 3-1 8 6. 5°Ctf)«&*£ 
jB^I/ffl C 19 H 21 C1N 4 0 

mmm c, 63.95 ; h, 5.93; n, 15.70 

III C, 63.81 ; H, 5.87 ; N, 15.61 

t 

mmn 8 7&?>*i 8 8 mmmi 8 9-1 9 4 
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m 


R' 


B 


R 3 


m 




189 


Ph 


H 




/> i 


&fe£S&(iso-PrOH) 

mp.^-iest 

TcmTrWTlH C 24 H 25 CIN 4 
Stafil C, 71.19; H, 6.22; N. 13.84 
HSH£ C. 71.00; H, 6.18; N, 13.56 


190 


ij 

n 






Z 


SSfelSBCfc&JIKEtOH) 

mp,235-246t;(&ft) 

-77^0 ig fife r m pin- nr:i - 1 /dH n 

7C^7TOTlDi lj 24 n 24 ui 2 iN 4 noi i/nn 2 u 
Stifg C. 60.01; H, 5.35; N, 1 1.66 
fH&fit C, 60.01; H, 5.62; N, 11.67 


191 


H 


H 




1 


*!t&&JI[£&&](EtOH) 

1^.248-257% (ftffi) 

Ttmftttm C 23 H 23 CIN 4 -HCI-1/4H 2 0 
SHift C. 63.96; H, 5.72; N. 1 2.97 
USUI C, 63.98; H, 5.80; N, 1 2.93 


192 


Ph 


H 




2 


&Sfe*SII(CH 2 CI 2 -iso-Pr 2 0) 
mp,1 54.5-1 60°C 

Timftttm C 25 H 25 CIN 4 0-1/8H 2 0 

SUfii C. 69.00; H, 5.85; N, 12.87 
1 HSMlL C. 68.78; H, 5.78; N. 12.71 
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m 


R 3 


m 




193 




1 


ilfe^ B a B [^^^](MeOH-iso-Pr 2 0) 

mp,269-280°C(#fi?) 

Ttmfttirfe C 23 H 24 N 4 -2HCI-3/4H 2 0 
Slrafii C, 62.37; H, 6.26; N. 12.65 
HSIfil C. 62.36; H, 6.45; N, 12.60 


194 




2 


&£*S H B B [i&&$£](MeOH-iso-Pr 2 0) 

mp.150-156°C(#<g) 

Ttmfttii fit C 24 H 26 N 4 • 2HCI - 1 /2H 2 0 
SUfil C, 63.71; H, 6.46; N, 12.38 
USSfit C. 63.90; H, 6.68; N, 12.11 



mm 19 5 

4-//DD-1- [2- [N- ( 4 -7jl/tD7 i-Jl/XJ^-Jl/) - 4 - £ 

^Us;;t,] xf;v] - 1 H-^f [4, 5-c] #y U> 

4-//DP-1- [2 - (4 -h'^U S?;i/) x ?•;]/] -1H-^^V [4, 
5 - c] +y'J>- h 5 0 gW»V7A0. 3 2 g 

©N, N-y^fMM7; h* 2 ml t^STs Jgfb p-7;i/^o^<> 

-^>x;i/^-;uO . 2 3 g©N, N-^/fM^A7^ h* 3 ml MfcrSTbT 
5 B^jf # bfco SJt&S^K: 1 0 %7kM<bi- h U -7 AzkiSS«*iJn*.T p H 1 0 

i8JS£B£LT0. 3 5 gcD^ea^^fffco ><^y-;i/hx^y-;i/i:7jc©S 

Sfr^lSSlt, 14^17 5-17 8. 5°C(Dm&fai?>Zntzo 

mmm c 23 h 22 cifn 4 o 2 s - 

mmm C, 58.41 ; H, 4.69; N, 11.85 
mum C, 58.43 ; H, 4.52; N, 11.88 
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'MM 1 9 6 

l- [2- (N-y ^>^;u^-;u-4-t^U^;b) xfM -4-7x; 

1H-^ [4, 5-c]3VU> 

4-7i^y- 1 - [2-(4-f^';y;b)xf-;i/] - 1 H--f S*V[4, 
5 -c] ^;U>- h U 7)l*uB&i&l . 0 0 g&tf h UxW^>0. 5 
7 ml (Di&it*3-l/> 1 0 ml jgMt^ST, Jtfl:^ >*;i/*-;K) . 1 6 ml 

ilxf;n-ifb^t^ ^oi^;i/x-x;vT*a^bTx 0. 8 0gOi 
&*£H£#fco ^b/f-ix>J:^x^;i,©^^^S*g^tT^ H!£173. 

5-176 "com^^ntzo 

x.mfrtiim c 24 h 26 n 4 o 3 s 

mm C, 63.98 ; H, 5.82; N, 12.44 
C, 64.01 ; H, 5.96 ; N, 12.28 



%Mm i 9 6o^«ot, nmm 1 9 7~ 1 9 9©{t-£^£f#fc 
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R A 




197 


Ts 


ilfe*S^(AcOEt-iso-Pr 2 0) 

mp,201.5-202°C 

7C*##rti C, 0 H 30 N 4 O 3 S 
aimfil C. 68.42; H. 5.74; N, 10.64 
USUI C. 68.46; H, 5.83; N, 10.53 
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EtOjC 


&fef£if B (AcOEt-iso-Pr 2 0) 

mp.132-133°C 

7C*##rli C J6 H 28 N 4 0 3 
SUfil C, 70.25; H, 6.35; N, 12.60 
HSH£ C. 70.13; H. 6.34; N, 12.50 
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Bn0 2 C 


NMRX^^h;U<5(CDCI 3 )ppm:1. 31 (2H,brs).1. 50-1. 70(1 H 
,m).1 .78(2H,brs),2.00(2H,q. J=7.5Hz),2.81 (2H,brs).4.23(2H 
,brs).4.63(2H,t.J=7.5Hz),5.13(2H.s),7.25(1 H.t,J=7Hz).7.30 
-7.40(5H,m),7.39(2H.d, J=7Hz),7.44(2H.t, J=7Hz).7.50(1 H, 
td, J=8.5,1 Hz),7.57(1 H.td, J=8.5,1 Hz),7.90(1 H.dd, J=8.5,1 H 
z),7.94(1 H,s),8.04(1 H,dd.J=8.5,1 Hz) 
IRX^M/Vfliq.) cm ':1698 
j "TXX^HU m/z:506(h/T) 



mm 200 

4-[2 - (4-7V- 1H-- f [4, 5-c] *>"J> - 1— f*) 

4-t= y - l - [2 - (4-f^u^;i/) - 1H-- f [4, 

5 _ c ]^yij>0. 5 0 gb**-)V4 V**S/T1— Y 0. 37g©ilfb/^ 

i/> i o mi siiitjsist i R?ia«»bfc^ wmufcies^fimfr o . 5 6 
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1 6 ~ 2 1 8°C©**fe*SH£*#fco 
jtmfrffim C 19 H 24 N 6 S • 1/2H 2 0 

mmm C, 60.45 ; H,6.67; N, 22.26 

01 C, 60.79 ; H.6.66; N, 21.97 

mum 2 0 ownmz'&iT. mmm 2 0 1 <o^^ntz 0 
%mm 2 0 1 

4- [2- (4-^DD-2-7i^l/-lH-^fV [4, 5-c] 
V>- 1-4)1) x*-;i/] -N-/f^-l-K^yy>*^W^ H 

: 2 1 5-2 2 0°C 
TcHS^Wfi C 25 H 26 C1N 5 S 

9lltt C, 64.71 ; H, 5.65; N, 15.09 

H^fi C, 64.80 ; H, 5.62; N, 14.96 

nmm 202 

1- [2- ( 1 -4-K^»J5?;i/) xf;i/] -4-^od-2-7 

x-;i/- lH-'f [4, 5-c] U> >ttM 

4-7DD-2-7i^-l - [2- (4-tf^U^;i/) - 1 H- 

^yv*[4, 5-c]^'J>0. 7 5g, lH-K7V-;i/-l-**#* 
$/7>SS>> 4 0 g&tfh 'J ifJI/7 ^ > 0 . 3 9 ml ON, 

f;i/*;i/A7^ K 5 ml 1 9B#M#bfco SfKiKlll, M£ 

x^y-VU^Jn^-Ctfttitfc^^^LTO. 5 1 gO&felggfc&fco 
y-;u^t>lf^SLTs 14^2 7 0-2 7 3°C {ftM) ©«fei®ii£f#fc 0 
7C*»«ftf[ C 24 H 25 C1N 6 - HC1 • 1/2H 2 0 
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HI C, 60.25 ; H, 5.69; N, 17.57 
III C, 60.47 ; H, 5.61; N, 17.36 

ll^^lttll^l tx. y ** • ^ u iooo (y ** • y;u7^ 

A/S) £ 1 7 OAl^-r^T-^Xf-^^iSmW^^Jfa^^S 0 mlS&L- 
feo Cti^^^ffilfllTOIfflBS (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) MMfr^t <*. oti^l, 2 mM L-£Ol/*^ 
> (Life Technologies ) „ 2. 5 U/ml ^--> U >- 2 . 5 ( ug/iUhl/7' 
r x"fS/>j§rt (Life Technologies) 1 0%«i?t (Intergen 

Company) fcML-fc RPMI-1640 t^ife (B7RM»^tt) ttUBftttl.x 

1 0 6 <@/ml fcfcSidfci&SLfco 
9.. »»^tHg)B» 
^fc^tt«BjBW*^^^f-^^^**S/ Hft*V^tt 0.1 M^iM^T- 20 

5fc©tgW©PBMC £ 180// 1 »Lfc9 6ft (M) Micro Test 1 11™ tissue 
culture plate(Becton Dickinson) h £ 1 p. g/ml ©UtftfU 

t'y*7^h' (LPS) §10^1 MLfco *<D3 0fr'&, SC 1 0 jtzl 

4. ^TNF-^hMT,-1/?^i 
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MNF-a£thIL - l/?££fibfco 9 6ft (£x;i/) ©xM^D*^ 
-7*U-h{w#|Rtfc^^ h*K >tKfc (-fttatt) £Aft. u-t^ >^i: 
tfco ^x;u©&#gL tg#±^£®:£#^LT^x;uizA;ft^ >*x^-—>3 

&#x^£&,fr&#5>jiiftAftfco ^^Mzy-Y^M-^yv 

"J > &ft ( DAKO ) £ A tifgfeRJfo £ » L £ „ 1 ISBIt &£KJ& £ fp± t £ 
§>)i;K54 5 0 nm HOtikft.&Z. M-Vmax ™70d71/- h U — y — 
(Molecular Devices) T; jl] Slto it -i h ft ^ >©M&/£S V 7 
Softmax "(Molecular Devices) T^im^iM h*^ >*i*aJ:Ltffiofci 

F - a (ENDOGEN) . * U ^ n - t M N F - a (Pharma 

Biotechnologie Hannover). ^l/^v^-Hf&^DM-fcx^tr^r I gG(Jackson 
ImmunoRes. Labs.). $Ij^x.b h TNF-a(INTERGEN)£-€tl-€'tl. -ft. -ft. 

^tfit ML-1 tf(Cistron) . 'J 7 o t y yjft t h I L - 1 /? 
(Biogenesis). HRPJ&^o/N'tfi,-^ I gG(Chemicon International), fcl&x. 
tML-1 /?(R&D Systems) S^ti^ti. -ft. -ft. £*^SlfiISffl 

TN F — aRlf I L - 1 /?V^•rtl©^^)«l^l:^tI©T£tx(i. LPS 
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1 t httUI^TNF-aOlfflSf^ffl 



its® 


l£-£;"gl£Umol) 


0.001 


0.01 


0.10 


1.0 


10 


mmm 89 


91 


86 


90 


84 


17 


mmm no 


80 


77 


26 


1 


0 


mmm 113 


68 


81 


86 


69 


29 


IWJ117 


117 


77 


71 


24 


0 




79 


91 


88 


51 


3 


mmm 121 


81 


91 


49 


0 


0 



2 t tmmz&vz 1 l - 1 /s (Dm^.mmim 







0.001 


0.01 


0.10 


1.0 


10 


mmm 89 


112 


102 


96 


63 


0 


mmm no 


119 


105 


85 


64 


14 


mmm 113 


104 


109 


116 


96 


30 


mmm 117 


119 


106 


111 


72 


8 


mmm m 


96 


106 


102 


59 


0 


mmm 121 


102 


108 


87 


24 


0 
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m # © is m 



1. IK^ 



R 3 — (CH 2 ) 




*t*zK5RJ^^F, AD^>e, zk®*, l{i&L<li2<l©mmS£ 

T*7n£*i£ 1H-W ^*V£U s;>»»i*s Xfct 
2. ^O-JKSC 



2 (±tK«^^, tvu^I/*, An^^i 1 , 7k8£, 111* t < & 2ffl<Z)g&£& 
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4,J;VN7xy ^>«£HU AlifctlfSfc L<\tmLM(DT)l^)im > 7)1?* 

3©»£3tU R 4 lizk^JI^, 7;^;H, ^>^;i/S, h'j7i-;Mf 

;i/*-;i,^,g^£* LT& «Uv<>-tf -N/SXttT'S SV^£^U 

Y(i/^i/>*, Kjfcn^, mmm?, NH-c^*na*xtt*s^* 

£glU nttO~2©?SfBcS^-ro ) 

T^^tlS 1H-- f ^V't'Jy>i#^l«©Jgo 

4 . I«*©I5H^ 1 JSXfcfc85 2 JSCgB«© 1 H - << I W C U * >ii*XUI 
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